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We investigated the processes by which categorized information that serves
the basis of human higher cognition emerges using behavioral experiments, including physiological
measurements of the brain, and computer simulations, including implementation in robots.

The results suggested that concepts and categories are a collection of information distributed
across multiple modalities. It has also been shown that humans could regenerate context-suitable
categories from a distributed set of information when performing different tasks. We also tried to
explain the mechanism of semantic change when multiple concepts were merged. In addition, we
proposed a framework for a cognitive mechanism called "projection™ and provided an interpretation
that captures concepts more comprehensively.



(entity)



€y

2
24
€)) /N I/
L
L R
3)
Wikipedia
word2vec
C-A C’-B
@)
fMRI
ITL

©)

(b)

L

easy moderate difficult 3

n I/

IFG

c/C

IPL



8 o

Reseponose to Category A
o8~

Response to Category A
°
fa

(6)
Multimodal
Latent Dirichlet Allocaiton(MLDA) Variational
Autoencoder(VAE)
VAE Concepts (Categories)
ﬁnh
“Plasticbottle” “Stuffed animal”
“Drink” “Soft object”
VAE I
Constraints
499

w T A

Teaching utterances
Raw sensory data “e.g.) Thisisa *.”
2.

VR



56 45 4 24

2020
433,435
DOl
Bretas Rafael V. Taoka Miki Suzuki Hiroaki Iriki Atsushi 238
Secondary somatosensory cortex of primates: beyond body maps, toward conscious self-in-the- 2020
world maps
Experimental Brain Research 259 272
DOl
10.1007/s00221-020-05727-9
IRIKI Atsushi SUZUKI Hiroaki TANAKA Shogo BRETAS VIEIRA Rafael YAMAZAKI Yumiko 63
THE SAPIENT PARADOX AND THE GREAT JOURNEY: INSIGHTS FROM COGNITIVE PSYCHOLOGY, NEUROBIOLOGY, 2021
AND PHENOMENOLOGY
PSYCHOLOGIA 151 173
DOl
10.2117/psysoc.2021-B017
Akama Hiroyuki Yuan Yixin Awazu Shunji 11
Task- induced brain functional connectivity as a representation of schema for mediating 2021
unsupervised and supervised learning dynamics in language acquisition
Brain and Behavior e02157

DOl
10.1002/brb3.2157




28

2021
567 577
DOl
10.11225/cs.2021.043
27
2020
554 566
DOl
10.11225/¢s.2020.010
28
2021
612 628
DOl
10.11225/¢cs.2021.051
14
2022
43,52

DOl




29

2022
1,6
DOI
10.11225/¢cs.2022.022
18
Covid-19 — 2022
101,110
DOI
Nagano Masatoshi Nakamura Tomoaki 39
Learning Word Meanings Using Joint Attention and MLDA in Environments with a Plurality of 2021
Objects
Journal of the Robotics Society of Japan 549 552
DOI
10.7210/jrsj.39.549
Kuniyasu Ryo Nakamura Tomoaki Taniguchi Tadahiro Nagai Takayuki 3
Robot Concept Acquisition Based on Interaction Between Probabilistic and Deep Generative Models 2021
Frontiers in Computer Science 1,14

DOl
10.3389/fcomp.2021.618069




Yoshiko Kawabata, Toshihiko Matsuk

Aizuchi as a sign of internal information processing and its interpretations by listeners 2021
2021 Asia-Pacific Signal and Information Processing Association Annual Summit and Conference, 380,385
APSIPA ASC 2021 - Proceedings
DOl
Kuangzhe Xu, Noriko Nagata, Toshihiko Matsuka 1
Modeling the dynamics of observational behaviors base on observers® personality traits using 2021
hidden Markov Models
2021 Asia-Pacific Signal and Information Processing Association Annual Summit and Conference, 359,365
APSIPA ASC 2021 - Proceedings
DOl
Hidehito Honda, Toshihiko Matsuka, Kazuhiro Ueda 1
The effect of context on decisions: Decision by sampling based on probabilistic beliefs 2020
Proceedings of the 42th Annual Meeting of the Cognitive Science Society 3308,3313
DOl
Asuka Terai, Kento Yamashita, So Komagamine 24
Computer Humor and Human Humor: Construction of Japanese “ Nazokake” Riddle Generation Systems 2020
Journal of Advanced Computational Intelligence and Intelligent Informatics 199 205

DOl
10.20965/jaciii.2020.p0199




Terai Asuka Sugyo Taiki

Construction of a Corpus-Based Metaphor Generation Support System Built on Japanese Literature 2019
Proceedings of the 11th IEEE International Workshop on Computational Intelligence and 41, 46
Applications
DOl
10.1109/1WCI1A47330.2019.8955041
2020
DOl
Masatoshi Nagano, Tomoaki Nakamura, Takayuki Nagai, Daichi Mochihashi, Ichiro Kobayashi, Wataru 6
Takano
HVGH: Unsupervised Segmentation for High-dimensional Time Series Using Deep Neural Compression 2019
and Statistical Generative Mode
Frontiers in Robotics and Al 1, 15
DOl
10.3389/frobt.2019.00115
Nagano Masatoshi Nakamura Tomoaki Nagai Takayuki Mochihashi Daichi Kobayashi Ichiro Takano -
Wataru
High-dimensional Motion Segmentation by Variational Autoencoder and Gaussian Processes 2019
Proceedings of the International Conference on Intelligent Robots and Systems 105, 110

DOl
10.1109/1R0S40897.2019.8967987




Bretas, R., Taoka, M., Suzuki, H. and Iriki, A. 238
Secondary somatosensory cortex of primates: beyond body maps, toward conscious self-in-the- 2020
world maps
Experimental Brain Research 259, 272
DOI
10.1007/s00221-020-05727-9
1416
2020
14, 17
DOI
26
2019
52 71
DOI
10.11225/jcss.26.52
26
2019
6 13

DOl
10.11225/jcss.26.6




10

2019
137, 145
DOl
Shirasuna Masaru Honda Hidehito Matsuka Toshihiko Ueda Kazuhiro 44
Familiarity- Matching: An Ecologically Rational Heuristic for the Relationships- Comparison 2020
Task
Cognitive Science -
DOl
10.1111/cogs. 12806
Matsuka Toshihiko Kawabbatas Yoshiko Xu Kuangzhe 1142
Effect of Incomplete Memorization in a Computational Model of Human Cognition 2019
Neural Information Processing, Communication in Computer and Information Science, Proceeding of 548 556
ICONIP 2019,
DOl
10.1007/978-3-030-36808-1_60
Xu Kuangzhe Tagami Hiyori Matsuka Toshihiko -
How do the personality traits affect observational behaviors when judging whether smiles are 2019

genuine or not?

In Proceedings of the 6th International conference on Behavioral, Economic and Socio-cultural
Computing

DOl
10.1109/BESC48373.2019.8963457




Tomoaki Nakamura, Takayuki Nagai 10
Ensemble-of-Concept Models for Unsupervised Formation of Multiple Categories 2018
IEEE Transactions on Cognitive and Developmental Systems 1043 1057
DOI
10.1109/TCDS.2017.2745502
Tomoaki Nakamura, Takayuki Nagai, Tadahiro Taniguchi 12
SERKET: An Architecture for Connecting Stochastic Models to Realize a Large-Scale Cognitive 2018
Model
Frontiers in Neurorobotics 1-16
DOI
10.3389/fnbot.2018.00025
26
2019
52 71
DOI
J101-D
2018
294 305
DOI

10.14923/transinfj .2017HAPO006




42

2018
73 76
DOl
10.15077/jjet.S42040
Honda Hidehito Fujisaki Itsuki Matsuka Toshihiko Ueda Kazuhiro 65
Typicality or Fluency? 2018
Experimental Psychology 210 217
DOl
10.1027/1618-3169/a000405
Kuangzhe Xu ; Yoshiko Kawabata ; Toshihiko Matsuka 14
Direct effects of personality traits of observers on impression ratings of faces 2018
Proceedings of the 14th IEEE International Conference on Signal Processing 950 956
DOl
10.1109/1CSP.2018.8652378
Masatoshi Nagano, Tomoaki Nakamura, Takayuki Nagai, Daichi Mochihashi, Ichiro Kobayashi, 2018
Masahide Kaneko
Sequence Pattern Extraction by Segmenting Time Series Data Using GP-HSMM with Hierarchical 2018
Dirichlet Process
Proceedings of the International Conference on Intelligent Robots and Systems 4067 4074

DOl




Satoru Oshikawa, Tomoaki Nakamura, Takayuki Nagai, Kotaro Funakoshi, Naoto Iwahashi, Mikio 2018
Nakano, and Masahide Kaneko
Interaction Modeling Based on Segmenting Two Persons Motions Using Coupled GP-HSMM 2018
Proceedings of the IEEE International Conference on Robot and Human Interactive Communication 288 293
DOI
39
2017
12 - 16
DOI
32(3)
2017
437 - 447
DOI
32(4)
2017
599 - 608

DOl




58(4)

2017
280 - 281
DOl
J101-D
2018
294 - 305
DOl
13
2017
15 - 27
DOl
Tomoaki Nakamura and Takayuki Nagai
Ensemble-of-Concept Models for Unsupervised Formation of Multiple Categories 2018

IEEE Transactions on Cognitive and Developmental Systems

DOl




Honda, H., Fujisaki, I., Matsuka, T., & Ueda, K

Typicality or fluency? A Comparison of two hypotheses about cognitive effects of Japanese 2018
script

Experimental Psychology.

DOl

Honda, H., Shirasuna, M., Matsuka, T., & Ueda, K

Speakers’ choice of frame based on reference point: With explicit reason or affected by 2018
irrelevant prime?

Proceedings of the 40th Annual Conference of the Cognitive Science Society

DOl
Xu, Kuangzhe, 17
2017
25 - 33
DOl
Yoshiko Kawabata, Matsuka Toshihiko and Yasuharu Den -
On the Usages of Conditional Clauses in Japanese Maptask Dialogue 2017
Proceedings of Conference of The Oriental Chapter of International Committee for Coordination 92 97

and Standardization of Speech Databases and Assessment Technique

DOl




16

2016

45-53

DOl

2017

DOl

13

2017

15-27

DOl

49

2016

2-15

DOl




24

2016
23-32
DOl
Honda, H., Matsuka, T., & Ueda, K
Decisions based on verbal probabilities: Decision bias or decision by sampling? 2017
Proceedings of the 39th Annual Conference of the Cognitive Science Society
DOl
Shirasuna, M., Honda, H., Matsuka, T., & Ueda, K
Familiarity-matching in decision making: Experimental studies on cognitive processes and 2017
analyses of its ecological rationality
Proceedings of the 39th Annual Conference of the Cognitive Science Society
DOl
2017

DOl




64 4 11

36

2019
familiarity-matching
36
2019
17
2019

Kawabata, Y., Matsuka, T.

On the Relationships Between Spoken Instructions and Task Executions in Japanese Language

60th Annual Meeting of Psychonomics society

2019




Matsuka, T., Kawabata, Y. Xu, K.

Effects of Incomplete Memorization in a Model of Category Learning.

60th Annual Meeting of Psychonomics society

2019

Matsuka, T., Xu, K., Kawabata, Y.

Effects of incomplete memorization in an exemplar model of category learning

49th annual meeting of society for computer in psychology

2019

DNN

36

2019

33

2019




HVGH:

33

2019

33

2019

HSMM

2019

2019




2019

Slice Sampling

2019

Ryo Kuniyasu, Tomoaki Nakamura, Takayuki Nagai, Tadahiro Taniguchi

Construction of a Multimodal Learning Model Based on Integrating Stochastic Models

1R0S2019: Workshop on Deep Probabilistic Generative Models for Cognitive Architecture in Robotics

2019

122

2019




Tomoaki Nakamura

A Framework for Construction of Multimodal Learning Models

1R0S2019: Workshop on Deep Probabilistic Generative Models for Cognitive Architecture in Robotics

2019

fMRI

36

2019

2019

Xu Kuangzhe

2020




119

2018

2018

2018

2018

fMRI

2018




MRI

2018

NPO

2018

Coupled GP-HSMM

2018

VAE, GMM, HMM, MLDA

2018




VAE

2018

2018

Coupled GP-HSMM

2018

2018




Masatoshi Nagano, Tomoaki Nakamura, Takayuki Nagai, Daichi Mochihashi, Ichiro Kobayashi, Masahide Kanek

equence Pattern Extraction by Segmenting Time Series Data Using GP-HSMM with Hierarchical Dirichlet Process

International Conference on Intelligent Robots and Systems

2018

Satoru Oshikawa, Tomoaki Nakamura, Takayuki Nagai, Kotaro Funakoshi, Naoto Iwahashi, Mikio Nakano, and Masahide Kaneko

Interaction Modeling Based on Segmenting Two Persons Motions Using Coupled GP-HSMM

IEEE International Conference on Robot and Human Interactive Communication

2018

Kuangzhe Xu ; Yoshiko Kawabata ; Toshihiko Matsuka

Direct effects of personality traits of observers on impression ratings of faces

Proceedings of the 14th IEEE International Conference on Signal Processing

2018

34

2017




2017

15

2017

34

2017

Miyuki Funada, Tomoaki Nakamura, Takayuki Nagai and Masahide Kaneko

Analysis of the Effect of Infant-Directed Speech on Mutual Learning of Concepts and Language Based on MLDA and Unsupervised
Word Segmentation

IR0S2017: Workshop on Machine Learning Methods for High-Level Cognitive Capabilities in Robotics

2017




2017

MLDA

2017

2018

2018




Xu, Kuangzhe,

2017

34

2017

15

2017

Honda, H., Matsuka, T., & Ueda, K

Rethinking decision processes from a communicative perspective

38th Annual Meeting of the Society for Judgment and Decision Making

2017




Xu, Kuangzhe,

15

2017

34

2017

2017

2016




2017

Honda, H., Matsuka, T., & Ueda, K

On the adaptive nature of memory-based false belief

38th Annual Conference of the Cognitive Science Society,

2016

33

2016

33

2016




33

2016

33
2016

33
2016

Awazu, S., Suzuki, A., & Akama, H.

Mental simulation during comprehension of English and Japanese action sentences in English learners

31st International Congress of Psychology

2016




2016

MLDA

2016

2017

2016

2016




2020
304

( 2019
208

( 2017

1579

(Awazu Shuji)

(00342684)

(32618)




(Suzuki Akihiro)

(50192620) (32601)
(Nakamura Tomoaki)

(50723623) (12612)
(Terai Asuka)

(70422540) (20103)




