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Room C

General Session | General Session | [GS] J-3 Data mining

[1C4-)-3] Data mining: applications to images
Chair:Masahiro Baba Reviewer:Masahiro Ito
5:20 PM - 6:00 PM Room C (4F International conference hall)

[1C4-J-3-01] Body Motion Segmentation in Non-Human
Primate Based on Gaussian Process Hidden
Semi-Markov Model
OKoki Mimura1, Tomoaki Nakamuraz, Jumpei
Matsumotog, Hisao Nishijog, Testuya Suhara1,
Daichi Mochihashi4, Takafumi Minamimoto' (1.
National Institutes for Quantum and Radiological
Science and Technology, 2. The University of
Electro-Communications, 3. University of Toyama,
4. The Institute of Statistical Mathematics)

5:20 PM - 5:40 PM

[1C4-J-3-02] Proposition of Multimodal Time Series Data
Analysis Framework by CNN based on Multi-
Channel Image Conversion
OKomei Hiruta1, Toshiki Hariki1, Eichi Takaya1,
Kazuki Itoz, Hiroki Aramakiz, Takao Inagaki3, Norio
Yamagishi4, Satoshi Kurihara' (1. Keio University,
2. Net One Systems Co., Ltd, 3. TOYOTA
Production Engineering Co., Ltd., 4. TOYOTA
Motor Co., Ltd.)

5:40 PM - 6:00 PM

General Session | General Session | [GS] J-1 Fundamental Al, theory
[1D4-J-1] Fundamental Al, theory: bio-inspired
intelligence

Chair:Hiroki Terashima Reviewer:Junpei Komihyama
5:20 PM - 6:40 PM Room D (301B Medium meeting room)

[1D4-J-1-01] A Research on Quantification of The Fear
Using EEG
OShunki Kanamaru1, Yusuke Yokotaz, Yasusi
Narusez, Ikuko Yairi' (1. Sophia University, 2.
NICT)
5:20 PM - 5:40 PM

[1D4-J-1-02] Evaluation of work load estimation index of
somatosensory evoked potential by N-back
task
OKaoichi Chiba1, Yusuke Yokotaz, Yasusi Narusez,

lkuko Yairi' (1. Sophia University, 2. NICT)
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5:40 PM - 6:00 PM

[1D4-J-1-03] Area segmentation of mouse auditory cortex
using complex sounds and unsupervised
learning
OHiroki Terashima1, Hiroaki Tsukanoz, Shigeto
Furukawa' (1.NTT Communication Science
Labs, 2. Niigata University)
6:00 PM - 6:20 PM

[1D4-J-1-04] Creating metamemory by evolving artificial
neural network with neuromodulation
OYusuke Yamato', Reiji Suzuki', Takaya Arita'
(1. Nagoya University)
6:20 PM - 6:40 PM

General Session | General Session | [GS] J-12 Human interface, education
aid

[1E4-J-12] Human interface, education aid: body

and its movements
Chair:Michimasa Inaba Reviewer:Yoko Nishihara
5:20 PM - 6:40 PM Room E (301A Medium meeting room)

[1E4-J-12-01] English Word Learning System for Children
to Learn by Acting Whole Body
OKensei Yamazaki', Kaoru Sumi' (1. Future
University Hakodate)
5:20 PM - 5:40 PM

[1E4-J-12-02] Tennis Training Support System using HMD
and Tracking Sensor
ORintaro Nishimoto1, Masaru Okamoto1,
Yukihiro Matsubara', Noriyuki Iwane' (1.
Hiroshima City University)
5:40 PM - 6:00 PM

[1E4-J-12-03] Neural Virtual Try-On System considering
3D human model
OShizuma Kubo1, Yusuke Iwasawa1, Masahiro
Suzuki', Yutaka Matsuo' (1. The University of
Tokyo)
6:00 PM - 6:20 PM

[1E4-J-12-04] Comparison and Consideration of
Appearance Positions of Model Human
Processor and Readiness Potential
ONanako Shimizu', Toshitaka Higashino?,
Masato Soga' (1. Wakayama University, 2.
Osaka University)
6:20 PM - 6:40 PM
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General Session | General Session | [GS] J-13 Al application

[TH2-J-13] Al application: image and sensitivity
Chair:Koji Morikawa Reviewer:Yoshimasa Tawatsuji
1:20 PM - 3:00 PM Room H (303+304 Small meeting rooms)

[TH2-J-13-01] Video Cartoonization based on Generative
Adversarial Networks
OHiroyuki Moriyama', Yachao Li', Eri Sato-
Shimokawara', Toru Yamaguchi1 (1. Tokyo
Metropolitan University)
1:20 PM - 1:40 PM

[TH2-J-13-02] Evaluation and Analysis of Video Contents
Using Physiological Information and VR
Environment
Hayato Uraji1, OKoki Matsumura1, Juan Lorenzo
Hagad', Ken-ichi Fukui', Masayuki Numao' (1.
Osaka university)
1:40 PM - 2:00 PM

[TH2-J-13-03] Proposal of latent sensory estimation
method for BGM recommendation using VR
and EEG measurement
OYoji Kawano', Kikue Sato®, Eichi Takaya',
Satoshi Suga1, Kazuki Yamauchiz, Satoshi
Kurihara' (1. KeioUniversity, 2. RecoChoku
Co.,Ltd., 3. The University of Electro-
Communications)
2:00 PM - 2:20 PM

[TH2-J-13-04] Music Composition based on the Genetic
Programming with segmented VRAE
OHironori Yamamoto1, Naoki Mori' (1. Osaka
Prefecture University)
2:20 PM - 2:40 PM

[TH2-J-13-05] Analysis based on Distributed
Representations of Koma Images in Four-
scene Comics Story Dataset
OAkira Terauchi1, Naoki Mori1, Miki Ueno? (1.
Osaka Prefecture University, 2. Toyohashi
University of Technology)
2:40 PM - 3:00 PM

General Session | General Session | [GS] J-13 Al application

[TH3-J-13] Al application: medicine and healthcare
Chair:Kenji Kondo Reviewer:Yoshikuni Sato
3:20 PM - 5:00 PM Room H (3034304 Small meeting rooms)

[TH3-J-13-01] Realization of behavior prediction method
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[TH3-J-13-02]

[TH3-J-13-03]

[1H3-J-13-04]

[TH3-J-13-05]

JSAI2019

using behavior log in the hospital and

attribute information

OMasanori Nakagawa1, Aoi Saitoz, Kazuya

Murakami3, Ryu Taniguchi1, Hiroyoshi Kuroda1,

Masahiko |to1, Tomomi Yajima4, Fumitake Hata4,

Takafumi Nakanishi® (1. Ricoh Co.,Ltd., 2. Ricoh

IT Solutions Co.,Ltd., 3. Softcomm Co.,Ltd., 4.

Sapporo Dohto Hospital Medical Corporation., 5.

Musashino University)

3:20 PM - 3:40 PM

Diagnostic Classification of Chest X-Rays

Pictures with Deep Learning Using Eye

Gaze Data

QOTaiki Inoue1, Nisei Kimuraz, Nakayama

Kotaro®3, Kenya Sakka®, Abdul Ghani Abdul

Rahmanz, Ai Nakajimas, Radkohl Patrickz,

Satoshi IwaiG, Yoshimasa KawazoeG, Kazuhiko

Ohe® (1. Graduate School of Pharmaceutical

Sciences, The University of Tokyo, 2. Graduate

School of Engineering, The University of Tokyo,

3. NABLAS Inc., 4. Graduate School of Frontier

Sciences, The University of Tokyo, 5. Aalto

University, 6. Graduate School of Medicine, The

University of Tokyo)

3:40 PM - 4:00 PM

Eye-inspection Image-based Transfer

Learning Rebar Expose using Semantic

Segmentation

Michihiro Nakajima1, OTakato Yasuno1, Daisuke

Nagatomi', Kazuhiro Noda', Kiyoshi Aoyanagi’,

Seiji Sekiguchi1 (1. Yachiyo Engineering,

Co.,Ltd.)

4:00 PM - 4:20 PM

Cheerful status prediction using "Sleep

Diary" application

OJou Akitomi', Ikuo Kajiyama', Isa Okajima?,

Mineko Yamaguchi' (1. NEC Solution

Innovators Ltd., 2. Tokyo Kasei University)

4:20 PM - 4:40 PM

Prediction of the Onset of Lifestyle-related

Diseases Using Health Insurance Claims

Data

OFumie Yaegashi1, Masahiro Araki1, Natsuki

Oka1, Motoshi Shintaniz, Masataka Yoshikawa®
(1. Kyoto Institute of Technology, 2. SG

Holdings Group Health Insurance Association, 3.
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Japan System Techniques Co., Ltd.)
4:40 PM - 5:00 PM

General Session | General Session | [GS] J-13 Al application

[1H4-J-13] Al application: medicine
Chair:Takeshi Imai Reviewer:Koji Kozaki
5:20 PM - 7:00 PM Room H (303+304 Small meeting rooms)

[TH4-J-13-01] Chest X-ray anomaly detection based on
normal models of anatomical structures
segmented by U-Net
OKenji Kondo'?, Jun Ozawa', Masaki Kiyono®?,
Shinichi Fujimoto3, Masato Tanaka3, Toshiki
Adachi®, Harumi Ito®, Hirohiko Kimura® (1.
Advanced Industrial Science and Technology, 2.
Panasonic Corporation, 3. University of Fukui)
5:20 PM - 5:40 PM

[TH4-J-13-02] Lesion Detection based on Normal Model
of Vascular Pattern in Base Right Lung on
Chest X-ray
OHirokazu Nosato1, Kenji Kondo1'2, Yuta Kochi1,
Hidenori Sakanashi1, Masahiro Murakawa1, Jun
Ozawa1, Masaki Kiyon02'3, Shinichi Fujimoto3,
Masato Tanaka3, Toshiki Adachi3, Harumi Ito3,
Hirohiko Kimura® (1. National Institute of
Advanced Industrial Science and Technology, 2.
Panasonic Corporation, 3. University of Fukui)
5:40 PM - 6:00 PM

[TH4-J-13-03] Sleep Apnea Detection by Combining Long
Short-Term Memory and Heart Rate
Variability
OAyako Iwasaki', Chikao Nakayama?, Koichi
Fujiwara®®, Yukiyoshi Sumi*, Masahiro Matsuo®,
Manabu Kano?, Hiroshi Kadotani® (1. Faculty of
Medicine, Kyoto University, 2. Graduate School
of Informatics, Kyoto University, 3. Graduate
School of Engineering, Nagoya University, 4.
Department of Psychiatry, Shiga University of
Medical Science, 5. Department of Sleep and
Behavioral Sciences, Shiga University of Medical
Science)

6:00 PM - 6:20 PM

[TH4-J-13-04] Clustering Difference of the features of the
by Weight Values in the Weighted PLSA
using DPC data
OKazuya Yamashita1, Chisae Murata1, Yuichiro

Sakamotoz, Eiichi Sakurai1'2, Yoich Motomura'?
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(1. Al Research Center,AIST, 2. Saga
University)
6:20 PM - 6:40 PM
[TH4-J-13-05] Cluster Features and Transition Patterns in
the Analysis Results of Sepsis-related DPC
Data with Weighted PLSA Methods
OChisae Murata1, Kazuya Yamashita1, Yuichiro
Sakamotoz, Eiichi Sakurai1'2, Yoichi Motomura'?
(1. National Institute of Advanced Industrial
Science and Technology, 2. Saga University)

6:40 PM - 7:00 PM

Room |

General Session | General Session | [GS] J-2 Machine learning

[113-J-2] Machine learning: advances in

reinforcement learning
Chair:Masahiro Yukishima Reviewer:Kohei Miyaguchi
3:20 PM - 4:20 PM Room | (306+307 Small meeting rooms)

[113-J-2-01] Development of Optimal Control Using
AlphaZero Reinforcement Learning Algorithm
OWatabe Masaya', Kun Yang', Dinesh Malla?,
Katsuyoshi Sakamoto', Kouichi Yamguchi', Tomah
Sogabe1’3 (1. The University of Electro-
Communications, 2. Grid Inc., 3. i-PERC, The
University of Electro-Communications)
3:20 PM - 3:40 PM

[113-J-2-02] Generalized goal oriented deep
reinforcement learning for robot arm training
with continuous action space
OKimaura Tomoakiz, Masaya Watabez, Katsuyoshi
Sakamoto1, Kouichi Yamaguchi1, Dinesh Mallas,
Tomah Sogabe1’3'4 (1. Advanced science and
technology department, The University of Electro-
Communications, 2. Mechanical department The
University of Electro-Communications, 3. Grid Inc.,
4. i-perc, The University of Electro-
Communications)
3:40 PM - 4:00 PM

[113-J-2-03] Imitation learning based on entropy-
regularized reinforcement learning
OFEiji Uchibe' (1. Advanced Telecommunications
Research Institute International)

4:00 PM - 4:20 PM

General Session | General Session | [GS] J-2 Machine learning

[114-)-2] Machine learning: new modeling



Tue. Jun 4, 2019 General Session

Chair:Masayuki Okamoto Reviewer:Satoshi Oyama
5:20 PM - 7:00 PM Room | (306+307 Small meeting rooms)

[114-)-2-01] Conservation-Law Estimation from Symmetric
Property of Dynamical System Extracted using
DNN
OYoh-ichi Mototake' (1. University of Tokyo)
5:20 PM - 5:40 PM

[114-)-2-02] Invariant Feature Learning by Pairwise Neural
Net Distance
OYusuke Iwasawa1, Kei Akuzawa1, Yutaka Matsuo'

(1. The University of Tokyo)

5:40 PM - 6:00 PM

[114-)-2-03] Evaluation Method of Major Factors in Long-
term Prediction with Exogenous Variables
Yuki Nakatsuka', OSusumu Shirayama' (1. Univ.
of Tokyo)
6:00 PM - 6:20 PM

[114-)-2-04] Hierarchical Neural Topic Model for
Multimodal Learning
OTatsuya Aoki', Masato Minamisaka1, Takayuki
Nagai'? (1. The University of Electro-
Communications, 2. Osaka University)
6:20 PM - 6:40 PM

[114-)-2-05] Flexible segmentation for multi-dimensional
time series data
OMaya Shigeru’, Akihiro Yamaguchﬂ, Tatsuya
Inagi', Ken Ueno' (1. Toshiba Corporation)

6:40 PM - 7:00 PM

General Session | General Session | [GS] J-6 Web mining

[112-]J-5] Web Intelligence
Chair:Yuichi Miyamura Reviewer:Masabhiro Ito
1:20 PM - 3:00 PM Room | (306+307 Small meeting rooms)

[112-J-5-01] An Empirical Method to Remove Reviews
against the Guidelines for Restaurant Review
Sites
OYasutaka Shindoh1, Atsunori Kanemura1, Yusuke
Miyao' (1.DG Lab, Digital Garage, Inc.)
1:20 PM - 1:40 PM

[112-)-5-02] Predictive Analysis on Cyber-predators Using
Various Social Network Structures
OMao Nishiguchi', Fujio Toriumi' (1. The
University of Tokyo)
1:40 PM - 2:00 PM

[112-)J-5-03] Proposal of Similar Area Discovery Based on

Impression Extracted from Social Media
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OYasufumi Takama1, Yosuke Sakamoto1, Kenichiro
Kobayashiz, Takehiko Hashimoto? (1. Tokyo
Metropolitan University, 2. GA technologies)
2:00 PM - 2:20 PM

[112-)-5-04] Analysis of readers in Online News Service
OAtom Sonoda Sonoda’, Yoshifumi Seki?, Fujio
Toriumi' (1. The University of Tokyo, 2. Gunosy
Inc.)
2:20 PM - 2:40 PM

[112-J-5-05] Analysis of user activity of politics news
cluster by user attributes
OYoshifumi Seki', Mitsuo Yoshida® (1. Gunosy
Inc, 2. Toyohashi University of Technology)
2:40 PM - 3:00 PM

General Session | General Session | [GS] J-2 Machine learning

[1J3-J-2] Machine learning: bayesian models
Chair:Ichigaku Takigawa Reviewer:Satoshi Oyama
3:20 PM - 4:40 PM Room J (201B Medium meeting room)

[1J3-J-2-01] Bayesian Optimization with Kernels for
Persistence Diagrams
OTatsuya Shiraishi1, Makoto Yamada1'2, Hisashi
Kashima'? (1. Kyoto University, 2. RIKEN Center
for Advanced Intelligence Project)
3:20 PM - 3:40 PM

[1J3-J-2-02] Scalable Bayesian Optimization with Memory
Retention
OHidetaka Ito1, Tatsushi Matsubayashi1, Takeshi
Kurashima', Hiroyuki Toda' (1. NTT Service
Evolution Laboratories, NTT Corporation)
3:40 PM - 4:00 PM

[1J3-J-2-03] Bayesian Estimation for Spatial distribution
using Low precision Sensors in Multi-
Environment
OMasato Ota1, Ryo Hanafusa1, Takeshi Okadome'

(1. Kwansei Gakuin University)

4:00 PM - 4:20 PM

[1)3-J-2-04] Sparse Bayesian Learning for Itemset Data
ORyoichiro Yafune', Hiroto Saigo' (1. Kyushu
University)
4:20 PM - 4:40 PM

General Session | General Session | [GS] J-2 Machine learning

[1J4-)-3] Data mining: social mining
Chair:Shogo Okada Reviewer:Tomoya Yoshikawa
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5:20 PM - 6:20 PM Room J (201B Medium meeting room)

[1J4-)-3-01] Modelling of retention of media service users
based on power-law
OSoichiro Morishita' (1. CyberAgent, Inc.)
5:20 PM - 5:40 PM

[1J4-)-3-02] Role discovery of the links based on the
network structure
OShumpei Kikuta1, Fujio Toriumi1, Mao
Nishiguchi' (1. The University of Tokyo)
5:40 PM - 6:00 PM

[1J4-J-3-03] Application of density Sphere graph-CNN
based deep learning to congestion prediction
OTakahashi Kei1, Katsuhisa Sakamoto1, Kouichi
Yamaguchi1, Takumi Numajiriz, Masaru Soagbez,
Tomah SogabeL3 (1. The University of Electro-
Communications, 2. Grid Inc., 3. i-PERC, The
University of Electro-Communications)

6:00 PM - 6:20 PM

General Session | General Session | [GS] J-6 Web mining

[1J2-]J-6] Web mining 1
Chair:Mitsuo Yoshida Reviewer:Kugatsu Sadamitsu
1:20 PM - 2:40 PM Room J (201B Medium meeting room)

[1J2-]J-6-01] Recommendation System based on
Generative Adversarial Network \\with Graph
Convolutional Layers
Takato Sasagawa', OShin Kawai', Hajime
Nobuhara' (1. University of Tsukuba)

1:20 PM - 1:40 PM

[1J2-]-6-02] Visualization and Analysis of the Hierarchical
Correlation among Words and Documents in
Hyperbolic Space
ODaiki Hashimoto', Hori Koichi' (1. University of
Tokyo)

1:40 PM - 2:00 PM

[1J2-J-6-03] User Identification Across Social Media Based
on Friends' Locations
OKazufumi Kojima', Masahiro Tani' (1. NEC
Corporation)

2:00 PM - 2:20 PM

[1]2-J-6-04] Proposal of Flexible Route Recommendation
Method Employing Edge Vector-Based
Formulation
OHiroki Shibata', Yasufumi Takama' (1. Tokyo
Metropolitan University)

2:20 PM - 2:40 PM
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General Session | General Session | [GS] J-4 Knowledge utilization and
sharing

[1K2-J-4] Knowledge utilization and sharing 1
Chair:Naoki Fukuda Reviewer:Jun Sugiura
1:20 PM - 3:00 PM Room K (201A Medium meeting room)

[1K2-J-4-01] Designing Domain Ontologies on Local
Foods and Their Stories
Olkue Kawamura', Shiramatsu Shun' (1. Nagoya
Institute of Technology University)
1:20 PM - 1:40 PM

[1K2-J-4-02] Multi-Domain Knowledge Base Construction
System Based on Various Data Integration
OTomoya Yamazaki1, Takuya Makabe1, Kentaro
Nishi1, Chihiro Nishimot01, Hiroki lwasawa' (1.
Yahoo Japan Corporation)
1:40 PM - 2:00 PM

[1K2-J-4-03] Constructing a better Linked Data
infrastructure in Life Sciences based on our
experience
OYasunori Yamamoto', Atsuko Yamaguchi' (1.
Database Center for Life Science)
2:00 PM - 2:20 PM

[1K2-J-4-04] Report on the First Knowledge Graph
Reasoning Challenge 2018
OTakahiro Kawamura'?, Shusaku Egami?,
Koutarou Tamura3'4, Yasunori Hokazon04,
Takanori Ugai®, Yusuke Koyanagi®, Fumihito
NishinoS, Seiji Okajima5, Katsuhiko Murakamis,
Kunihiko Takamatsue, Aoi Sugiura7, Shun
Shiramatsu®, Xiangyu Zhangg, Kouiji Kozaki® (1.
Japan Science and Technology Agency, 2.
University of Electro-Communications, 3. NRI
digital, Ltd., 4. Nomura Research Institute, Ltd., 5.
Fujitsu Laboratories Ltd., 6. Kobe Tokiwa
University, 7. Kobe City Nishi-Kobe Medical
Center, 8. Nagoya Institute of Technology, 9.
Osaka University)
2:20 PM - 2:40 PM

[1K2-J-4-05] Reorganizing Hierarchical Category Structure
of Wikipedia Based on the Parent-Child
Relationship Classification
OTakanori Nakagawa1, Yoshiaki koitabashi1,
Masaharu Yoshioka'? (1. Hokkaido University, 2.
Riken AIP)
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2:40 PM - 3:00 PM

General Session | General Session | [GS] J-4 Knowledge utilization and
sharing

[1K3-J-4] Knowledge utilization and sharing 2
Chair:Takahiro Kawamura Reviewer:Koji Kozaki

3:20 PM - 5:00 PM Room K (20TA Medium meeting room)

[1K3-J-4-01] Knowledge-Structuring by using an Ontology
and Procedural Knowledge in Guitar
Performance Knowledge
ONami lino"?3, Takuichi Nishimura', Ken

Fukuda', Hideaki Takeda*? (1. National Institute

of Advanced Industrial Science and Technology, 2.

SOKENDAI (Graduate University for Advanced
Studies), 3. RIKEN (Institute of Physical and
Chemical Research), 4. National Institute of
Informatics)
3:20 PM - 3:40 PM

[1K3-J-4-02] TurkScanner: Predicting the Hourly Wage of
Previously Unseen Microtasks
OSusumu Saito', Chun-Wei Chiang?, Saiph
Savagez, Teppei Nakano1, Tetsunori Kobayashi1,
Jeffrey Bigham® (1. Waseda University, 2. West
Virginia University, 3. Carnegie Mellon University)
3:40 PM - 4:00 PM

[1K3-J-4-03] The Representation Extraction for Emerging
Research Fields Using an Embedding
Method for Heterogeneous Networks
OMasanao Ochi', Masanori Shiro?, Jun'ichiro
Mori1, Kimitaka Asatani1, Ichiro Sakata' (1. The
University of Tokyo, 2. National Institute of
Advanced Industrial Science and Technology)
4:00 PM - 4:20 PM

[1K3-J-4-04] Summarization of Discussion Document
based on Abstract argumentation semantics
OKei Nishina', Katsumi Nitta? (1. Tokyo Institute
of Technology, 2. National Institute of Advanced
Industrial Science and Technology)
4:20 PM - 4:40 PM

[1K3-J-4-05] Identifying Affiliation Impacts on Innovation
Enhancement
OTakahiro Miura1, Kimitaka Asatani1, Ichiro
Sakata' (1. Department of Technology
Management for Innovation, Graduate School of
Engineering, The University of Tokyo)
4:40 PM - 5:00 PM
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General Session | General Session | [GS] J-11 Robot and real worlds

[1L2-J-11] Robot and real worlds: cognition of

objects and environment
Chair:Kugatsu Sadamitsu Reviewer:Masakazu Hirokawa
1:20 PM - 3:00 PM Room L (203+204 Small meeting rooms)

[1L2-J-11-01] Design and Evaluation Image Recognition
Sub-tasks to Improve End-to-End Learning
Model for Self Driving Cars
Oling Shi', Hao Zhi Li2, Toshiyuki Motoyoshi',
Tadashi Onishi1, Hiroki Mori®, Tetsuya Ogata1'4
(1. Department of Intermedia Art and Science,
School of Fundamental Science and Engineering,
Waseda University, 2. Department of Modern
Mechanical Engineering, School of Creative
Science and Engineering, Waseda University, 3.
Future Robotics Organization, Waseda University
, 4. National Institute of Advanced Industrial
Science and Technology)
1:20 PM - 1:40 PM
[1L2-J-11-02] Object Perception in the Blind Spots with
Mirror Based on Depth Prediction Using
CNN
OYuto Uchimi', Shingo Kitagawa', lori
Yanokura', Kei Okada', Masayuki Inaba' (1. The
University of Tokyo)
1:40 PM - 2:00 PM
[1L2-J-11-03] Filtering of Middle Layer Outputs for Object
Classification Using a Model Trained
Detecting Grasping Positions
OYasuto Yokota', Kanata Suzuki', Yuuji
Kanazawa', Tomoyoshi Takebayashi' (1. Fujitsu
Laboratories LTD.)
2:00 PM - 2:20 PM
[1L2-J-11-04] Observational Causal Induction with Small
Samples
OYu Takarada', Tatsuji Takahashi' (1. School of
Science and Engineering, Tokyo Denki
University)
2:20 PM - 2:40 PM
[1L2-J-11-05] Pixyz: a framework for developing complex
deep generative models
OMasahiro Suzuki', Takaaki Kaneko', Shohei
Taniguchi', Tatsuya Matsushima', Yutaka

Matsuo' (1. The University of Tokyo)
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5:20 PM - 6:40 PM Room L (203+204 Small meeting rooms)

General Session | General Session | [GS] J-11 Robot and real worlds
[1L3-J-11] Robot and real worlds: recognition and

movements
Chair:Felix Jimenez Reviewer:Shinobu Hasegawa
3:20 PM - 5:00 PM Room L (203+204 Small meeting rooms)

[1L3-J-11-01] HVGH: Segmenting High Dimensional Time
Series Data Using VAE and HDP-GP-HSMM
OMasatoshi Nagano1, Tomoaki Nakamura1,
Takayuki Nagaiz, Daichi Mochihashi3, Ichiro
Kobayashi®, Wataru Takano? (1. The University
of Electro-Communications, 2. Osaka University,
3. Institute of Statistical Mathematics, 4.
Ochanomizu University)
3:20 PM - 3:40 PM

[1L3-J-11-02] Calibration System Using Semantic-ICP for
Visualization of Robot Spatial Perception
Through Mixed Reality
OHitoshi Nakamura1, Lotfi El Hafi1, Yoshinobu
Hagiwara', Tadahiro Taniguchi' (1. Ritsumeikan
University)
3:40 PM - 4:00 PM

[1L3-J-11-03] Path Planning by Spatial Concept-Based
Probabilistic Inference from Human Speech
Instructions
OAkira Taniguchi', Yoshinobu Hagiwara',
Tadahiro Taniguchi1, Tetsunari Inamura®® (1.
Ritsumeikan University, 2. National Institute of
Informatics, 3. The Graduate University for
Advanced Studies)
4:00 PM - 4:20 PM

[1L3-J-11-04] Self-location by a 360-degree camera
mounted on a flying-robot
OGenki Ohtani', Yasushi Honda' (1. Muroran
Institute of Technology)
4:20 PM - 4:40 PM

[1L3-J-11-05] Self-supervised learning base target picking
system for dual-arm robot considering
object instance occlusion
OShingo Kitagawa1, Kei Okada1, Masayuki Inaba’

(1. the University of Tokyo)

4:40 PM - 5:00 PM

General Session | General Session | [GS] J-11 Robot and real worlds

[1L4-J-11] Robot and real worlds: learning of robots
Chair:Yoshimasa Tawatsuji Reviewer:Masakazu Hirokawa
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[1L4-)J-11-01] Development of black line tracing system
using deep learning for Pepper robot
OYuta Ogai', Masaya Kazuki', Shogo Suzuki',
Daisuke Katagami1, Takenori Obo1, Junji Sone1,
Takahito Tomoto', Yoshihisa Udagawa' (1.
Tokyo Polytechnic University)
5:20 PM - 5:40 PM

[1L4-J-11-02] Construction of Multimodal Learning
Models Based on Integrating Stochastic
Models
ORyo Kuniyasu', Tomoaki Nakamura', Takayuki
Nagai?, Tadahiro Taniguchi® (1. The University
of Electro-Communications, 2. Osaka University,
3. Ritsumeikan University)
5:40 PM - 6:00 PM

[1L4-)J-11-03] Integrated Cognitive Model for Robot
Learning of Concepts, Actions, and
Language
OKazuki Miyazawa1, Tatsuya Aoki1, Takato Horii1,
Takayuki Nagai'? (1. The University of Electro-
Communications, 2. Osaka University)
6:00 PM - 6:20 PM

[1L4-J-11-04] Simultaneous Learning of Object Concepts,
Language Model, and Acoustic Model Using
Unsupervised Multimodal Learning
OHiroaki Murakami', Ryo Ozaki', Akira
Taniguchi', Tadahiro Taniguchi' (1.
Ritsumeikan University)

6:20 PM - 6:40 PM

General Session | General Session | [GS] J-13 Al application

[1TM4-J-13] Al application: industries and markets
Chair:Akira Tanimoto Reviewer:Shohei Higashiyama

5:20 PM - 6:40 PM Room M (Front-right room of 1F Exhibition
hall)

[TM4-)-13-01] The local transactional structure based
estimation of inter-firm relationships which
mediates industrial modules
Kohei Kanda', OHajime Sasaki?, Hiroko
Yamano?, Ichiro Sakata' (1. Dept. of
Technology Management for Innovation,
Graduate School of Engineering, The University

of Tokyo, 2. Policy Alternatives Research
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Institute, The University of Tokyo)
5:20 PM - 5:40 PM

[TM4-J-13-02] Construction of a Strategy Tree in Financial
Transaction using Technical Indicators
OOhki Kato', Hajime Anada' (1. Tokyo City
University)
5:40 PM - 6:00 PM

[TM4-J-13-03] Analysis of the Impact of the Rule for
Investment Diversification on Investment
Performance using a Multi-Agent
Simulation
QOlsao Yagi1, Takanobu Mizuta® (1. Kanagawa
Institute of Technology, 2. SPARX Asset
Management Co., Ltd.)
6:00 PM - 6:20 PM

[1M4-J-13-04] Dynamic clustering of mutual funds based
on the return series
OTohgoroh Matsui1, Kazuki Yonedaz, Koichi
Moriyamaz, Atsuko Mutohz, Nobuhiro Inuzuka?®

(1. Chubu University, 2. Nagoya Institute of

Technology)
6:20 PM - 6:40 PM

General Session | General Session | [GS] J-9 Natural language processing,
information retrieval

[TN2-J-9] Natural language processing, information

retrieval: dialogue
Chair:Masaaki Tsuchida Reviewer:Yuzuru Okajima
1:20 PM - 3:00 PM Room N (Front-right room of 1F Exhibition
hall)

[TN2-J-9-01] Dialogue based recommender system that
flexibly mixes utterances and
recommendations
ODaisuke Tsumita', Tomohiro Takagi' (1.
Department of Computer Science, Meiji
University)

1:20 PM - 1:40 PM

[TN2-J-9-02] Applying a neural network model of a
dialogue considering the context to
Japanese ordering dialogue
OVYuri Murayama1, Ichiro Kobayashiz, Takeshi
Morita3, Yukiko Nakano4, Takahira Yamaguchi3

(1. Ochanomizu University Graduate School , 2.
Ochanomizu University, 3. Keio University, 4.

Seikei University)
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1:40 PM - 2:00 PM

[TN2-J-9-03] Evaluations for personalized chatbot based
on LSTM
OSohei Okui', Makoto Nakatsuji' (1. NTT
Resonant, Inc)
2:00 PM - 2:20 PM

[TN2-J-9-04] Response Dialogue-Act Prediction based on
Conversational History
OKoji Tanaka1, Junya Takayama1, Yuki Arase’ (1.
Graduate School of Information Science and
Technology, Osaka University)
2:20 PM - 2:40 PM

[TN2-J-9-05] Empirical study of conditional interactions
based on longitudinal survey data
OHiromitsu Ota' (1. The Open University of
Japan)
2:40 PM - 3:00 PM

General Session | General Session | [GS] J-9 Natural language processing,
information retrieval

[TN3-J-9] Natural language processing, information

retrieval: understanding
Chair:Masayuki Okamoto Reviewer:Masabhiro Ito
3:20 PM - 4:40 PM Room N (Front-right room of 1F Exhibition
hall)

[TN3-J-9-01] Extract Object of Changes from Documents
using Similarities of Co-occurrence Word
and its Time Distribution
OKatsuaki TANAKA! (1. Saitama Institute of
Technology)

3:20 PM - 3:40 PM

[TN3-J-9-02] Mention Detection method for Entity Linking
ONaotaka Kawata', Genichiro Kikui® (1.
Okayama Prefectural University Graduate School,
2. Okayama Prefectural University)

3:40 PM - 4:00 PM

[TN3-J-9-03] Spoken Language Understanding based on
Sentence Segmentation by Language Models
OKei Wakabayashﬂ, Johane Takeuchiz, Makoto
Hiramatsu', Mikio Nakano® (1. University of
Tsukuba, 2. Honda Research Institute Japan Co.,
Ltd.)

4:00 PM - 4:20 PM

[TN3-J-9-04] Distinguish Antonyms in Multiple Viewpoints
on Distributed Word Representations
OTaku Nakamura', Ran Tian?, Shota Sasaki’,

1

Kentaro Inui'® (1. Tohoku University, 2. National
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Institute of Advanced Industrial Science and
Technology (AIST), 3. RIKEN Center for Advanced
Intelligence Project (AIP))

4:20 PM - 4:40 PM

General Session | General Session | [GS] J-9 Natural language processing,
information retrieval

[TN4-J-9] Natural language processing, information

retrieval: domain knowledge analysis
Chair:Tomoko Okuma Reviewer:Kugatsu Sadamitsu
5:20 PM - 6:40 PM Room N (Front-right room of 1F Exhibition
hall)

[TN4-J-9-01] Chemical Named Entity Recognition with
Self-Training
QOYiming Cui1'3, Hitoshi Nishikawa1'3, Takenobu
Tokunaga', Hiyori Yoshikawa®®, Tomoya
Iwakura®>® (1. School of Computing, Tokyo
Institute of Technology, 2. Fujitsu Laboratories
Ltd., 3. RIKEN AlIP-Fujitsu Collaboration Center)
5:20 PM - 5:40 PM

[1N4-J-9-02] Adding Multiple Subword Sequences to
BiLSTM-CRF Model for Compound Name
Extraction
OHiroto Sekine1, Go Urasawa1, Takashi Inui1,
Tomoya Iwakura® (1. Tsukuba Univ. / Riken AIP
Fujitsu center, 2. Riken AIP Fujitsu center)
5:40 PM - 6:00 PM

[TN4-J-9-03] Using Subword Sequence BiLSTM-CRF
Model for Compound Name Extraction
OGo Urasawa'?, Hiroto Sekine'?, Takashi Inui'?,
Tomoya Iwakura®® (1. University of Tsukuba, 2.
Fujitsu Laboratories, 3. RIKEN AIP-FUJITSU
Collaboration Center)
6:00 PM - 6:20 PM

[TN4-J-9-04] Analysis of vocabulary and ommitted words
in car license tests
OSeiki Matoba1, Masaki Koga1, Motohiro Otuka1,
Ichirou Kobayashiz, Hirotoshi Taira' (1. Faculty

of Information Science and Technology, Osaka

Institute of Technology, 2. Graduate School of

Humanities and Sciences, Ochanomizu

University)

6:20 PM - 6:40 PM

General Session | General Session | [GS] J-12 Human interface, education
aid
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[102-J-12] Human interface, education aid:

information navigation
Chair:Yukihiro Matsubara Reviewer:Megumi Kurayama
1:20 PM - 2:40 PM Room O (Front-left room of 1F Exhibition
hall)

[102-J-12-01] Proposal and Development of the System
for private navigation by ARKit2
OYudai Asano’, Toshitaka Higashino?, Masato
Soga1 (1. Wakayama University, 2. Osaka
University)
1:20 PM - 1:40 PM

[102-J-12-02] Development of an Adaptive Street View
that Selects Panoramic Images Based on
User Browsing Behavior
ORiki Satogata1, Keisuke Takiguchi1, Yosuke
Fukuchi', Michita Imai' (1. Keio University)
1:40 PM - 2:00 PM

[102-J-12-03] The Model for the PRVAS’
Recommendation with Nonverbal
Information
OTetsuya Matsui1, Hidehito Hondaz, Seiji
Yamada®*® (1. Seikei University, 2. Yasuda
Women's University, 3. National Institute of
Informatics, 4. SOKENDAI, 5. Tokyo Institute of
Technology)
2:00 PM - 2:20 PM

[102-J-12-04] Analyzing Factors of Beginner Friendliness
/ Visual Intelligibility for Overall
Measurement of Web Pages Explaining
Academic Concepts
OChiharu Hirohana1, Shintaro Okada1, Takehito
Utsuro', Yasuhide Kawada?, Noriko Kando® (1.
University of Tsukuba, 2. Logworks Co., Ltd., 3.
National Institute of Informatics)

2:20 PM - 2:40 PM

General Session | General Session | [GS] J-12 Human interface, education

aid

[103-J-12] Human interface, education aid:
education and evaluation

Chair:Masato Soga Reviewer:Megumi Kurayama

3:20 PM - 4:20 PM Room O (Front-left room of 1F Exhibition
hall)

[103-J-12-01] Hidden Markov IRT model as a
generalization of Bayesian Knowledge
Tracing

OEmiko Tsutsumi', Shuhei Shionoya', Masaki
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Uto1, Maomi Ueno' (1. The University of
Electro-Communications)
3:20 PM - 3:40 PM

[103-J-12-02] A test theory based on deep learning: Deep
Response Model
ORyo Kinoshita', Maomi Ueno' (1. The
University of electro-Communication)
3:40 PM - 4:00 PM

[103-J-12-03] Personalized Feedback in Case-Method
Study
OKenta Sasaki1, Kenichi Suzuki1, Kentaro Inui?

(1. Graduate School of Management, GLOBIS

University, 2. Tohoku University)
4:00 PM - 4:20 PM

General Session | General Session | [GS] J-12 Human interface, education

aid

[104-J-12] Human interface, education aid:
education and communication

Chair:Kazuhisa Seta Reviewer:Megumi Kurayama

5:20 PM - 7:00 PM Room O (Front-left room of 1F Exhibition
hall)

[104-J-12-01] Discussion Support Robot on Educational
Field
Hiroki Ono', OKaito Koike', Takeshi Morita?,
Takahira Yamaguchi2 (1. Graduate School of
Science and Technology, Keio University , 2.
Faculty of Science and Technology, Keio
University )
5:20 PM - 5:40 PM

[104-J-12-02] Analysis of Interaction for the Developing
an Interactive Speaker for Children
OKazuhiro Mitsukuni', Ichikawa Jun’, Yukari
Hori2, Yuta Iken03, Leblanc Alexandre3,
Tetsukazu Kawamoto3, Natsuki Oka1, Yukiko
Nishizaki' (1. Kyoto Institute of Technology, 2.
HAKUHODO Inc, 3. HAKUHODO i-studio Inc.)
5:40 PM - 6:00 PM

[104-J-12-03] Communication Learning Support for
Pragmatic Language Disorders Using a
Humanoid Robot
OKeigo Yabuki', Kaoru Sumi' (1. Future
University Hakodate)
6:00 PM - 6:20 PM

[104-J-12-04] Dialogue Mood Estimation from Dialogue
Voice Considering Personality Trait of

Speaker
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OTatsuya Hasegawa1, Shohei Kato? (1. Dept.
of Computer Science and Engineering, Graduate
School of Engineering, Nagoya Institute of
Technology, 2. Frontier Research Institute for
Information Science, Nagoya Institute of
Technology)
6:20 PM - 6:40 PM

[104-J-12-05] Interaction Model Promoting Language
Development through Japanese Word Play
OlJumpei Nishikawa', Junya Morita’ (1.
Shizuoka University)

6:40 PM - 7:00 PM

General Session | General Session | [GS] J-10 Vision, speech

[1P4-J-10] Vision, speech: organisms and medicine
Chair:Toshihiko Yamasaki Reviewer:Akisato Kimura
5:20 PM - 6:40 PM Room P (Front-left room of 1F Exhibition hall)

[1P4-J-10-01] Construction of a Classification Model for
Nodule Detection in Lung CT Images
OTaku Ri', Tatsuya Yamazaki' (1. Niigata
University)
5:20 PM - 5:40 PM

[1P4-J-10-02] A novel quantification method of dense
breast from mammography

' (1. Shonan Memorial Hospital,

OKenichi Inoue
Breast Cancer Center)
5:40 PM - 6:00 PM

[1P4-J-10-03] Cell Image Segmentation by Integrating
Generative Adversarial Network for Each
Class
OHiroki Tsuda1, Kazuhiro Hotta! (1. Meijo
University)
6:00 PM - 6:20 PM

[1P4-J-10-04] Proposition of Pseudo-labeling for
Segmentation in Stacks of Electron
Microscopy Images
OEichi Takaya1, Yusuke Takeichiz, Mamiko
Ozaki?, Satoshi Kurihara' (1. Keio University, 2.
Kobe University)
6:20 PM - 6:40 PM

General Session | General Session | [GS] J-13 Al application

[1P2-J-13] Al application: finance and economics
Chair:Yasuo Tabei Reviewer:Tomoya Yoshikawa
1:20 PM - 3:00 PM Room P (Front-left room of 1F Exhibition hall)
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[1P2-J-13-01] Investigating the Effect of Index Investing
on Stock Price Formation
Olzuru Matsuura', Kiyoshi lzumi', Hiroki Sakaji’,
Hiroyasu Matsushima’, Takashi Shimada' (1.
The University of Tokyo)
1:20 PM - 1:40 PM

[1P2-J-13-02] Measuring Economic Trends based on
Financial Institution Texts
OHirofumi Kondo', Mamoru Yogosawa',
Michinori Naruse1, Masakazu Mori' (1. The
Japan Research Institute, Limited)
1:40 PM - 2:00 PM

[1P2-J-13-03] Visualization of Inter-Regional Flows in the
Virtual Currency using Machine Learning
OJoomi Jun', Takayuki Mizuno®' (1.
SOKENDAI, 2. National Institute of Informatics)
2:00 PM - 2:20 PM

[1P2-J-13-04] Statistical analysis aimed at assessing the
economic impact of fire accidents on
damaged companies
ORyoji Sato', Ichiro Sato', Takayuki Mizuno? (1.
Tokio Marine &Nichido Risk Consulting Co., Ltd.,
2. National Institute of Informatics)
2:20 PM - 2:40 PM

[1P2-J-13-05] Automatic Summarization of Analyst
Reports Based on Causal Relationships
from News Articles
OWATARU TAKAMINE1, Kiyoshi Izumi1, Yasunori
Sakaji1, Hiroyasu Matsushima1, Takashi
Shimada', Yasuhiro Shimizu® (1. University of

Tokyo, 2. Nomura Securities Co. ,Ltd.)

2:40 PM - 3:00 PM

General Session | General Session | [GS] J-2 Machine learning

[1Q2-J-2] Machine learning: reinforcement learning

and its advances
Chair:Koichiro Yoshino Reviewer:Kohei Miyaguchi
1:20 PM - 3:00 PM Room Q (6F Meeting room, Bandaijima bldg.)

[1Q2-J-2-01] Building a Human-Like Agent Based on a
Hybrid of Reinforcement and Imitation
Learning
ORousslan Fernand Julien Dossa1, Xinyu Lian1,
Hirokazu Nomotoz, Takashi Matsubara1, Kuniaki

Uehara' (1. Kobe University, 2. EQUOS
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RESEARCH Co., Ltd.)
1:20 PM - 1:40 PM

[1Q2-J-2-02] Human Sub-goal Transfer in Hierarchical
Reinforcement Learning
OTakato Okudo'?, Seiji Yamada®' (1.
SOKENDAI, 2. National Institute of Informatics)
1:40 PM - 2:00 PM

[1Q2-J-2-03] Global optimization for supply chain process
by deep reinforcement learning
OKazuhiro Koike' (1. ASKUL Corporation)
2:00 PM - 2:20 PM

[1Q2-J-2-04] Construction of Inverse Reinforcement
Dynamics Learning Framework based on
Maximum Entropy Principle
OYuki Nakaguchi', Riki Eto', Itaru Nishioka' (1.
NEC Data Science Research Laboratories)
2:20 PM - 2:40 PM

[1Q2-J-2-05] On/off-policy Hybrid Deep Reinforcement
Learning and Simulation in Control Tasks
OBonan Wang1, Shin Kawai1, Hajime Nobuhara'

(1. University of Tsukuba)

2:40 PM - 3:00 PM

General Session | General Session | [GS] J-2 Machine learning

[1Q3-J-2] Machine learning: structural modeling
Chair:Koh Takeuchi Reviewer:Akisato Kimura
3:20 PM - 5:00 PM Room Q (6F Meeting room, Bandaijima bldg.)

[1Q3-J-2-01] L1 Regularization based Learning Method
for Capsule Network
ONozomu Ohta1, Shin Kawai1, Hajime Nobuhara'

(1. University of Tsukuba)

3:20 PM - 3:40 PM

[1Q3-J-2-02] Construction of pooling layer by skip
connection and analysis based on
expressive power of these models
Olumpei Nagase1, Tetsuya Ishiwata® (1.
Graduate School of Engineering and Science,
Shibaura Institute of Technology, 2. College of
Systems Engineering and Science, Shibaura
Institute of Technology)
3:40 PM - 4:00 PM

[1Q3-J-2-03] Extracting and Exploiting Latent Knowledge
Structure by Graph-based Knowledge
Tracing
OHiromi Nakagawa1, Yusuke Iwasawa1, Yutaka

Matsuo' (1. The University of Tokyo)
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4:00 PM - 4:20 PM

[1Q3-J-2-04] Learning to Find Hard Instances of Graph
Problems
ORyoma Sato1, Makoto Yamada1'2'3, Hisashi
Kashima'? (1. Kyoto University, 2. RIKEN Center
for AIP, 3. JST PRESTO)
4:20 PM - 4:40 PM

[1Q3-J-2-05] A study on recommender system considering
diversity in recommendation items based on
LDA
OZhiying Zhang1, Taiju Hosaka1, Haruka
Yamashita?, Masayuki Goto' (1. Waseda
University, 2. Sophia University)
4:40 PM - 5:00 PM

General Session | General Session | [GS] J-2 Machine learning
[1Q4-J-2] Machine learning: knowledge

representation and logic
Chair:Takuya Hiraoka Reviewer:Yuzuru Okajima
5:20 PM - 6:20 PM Room Q (6F Meeting room, Bandaijima bldg.)

[1Q4-J-2-01] Unsupervised Grounding of Plannable First-
Order Logic Representation from Images
OMasataro Asai' (1. 1BM Research Tokyo)
5:20 PM - 5:40 PM

[1Q4-J-2-02] Learning Logic Programs from Noisy State
Transition Data
OYin Jun Phua', Katsumi Inoue'? (1. Tokyo
Institute of Technology, 2. National Institute of
Informatics)
5:40 PM - 6:00 PM

[1Q4-)-2-03] Adversarial Invariant Feature Learning with
Accuracy Constraint for Domain
Generalization
OKei Akuzawa1, Yusuke Iwasawa1, Yutaka
Matsuo' (1. The University of Tokyo)
6:00 PM - 6:20 PM
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General Session | General Session | [GS] J-3 Data mining

[1C4-)-3] Data mining: applications to images
Chair:Masahiro Baba Reviewer:Masahiro Ito
Tue. Jun 4, 2019 5:20 PM - 6:00 PM Room C (4F International conference hall)

[1C4-J-3-01] Body Motion Segmentation in Non-Human Primate Based on Gaussian
Process Hidden Semi-Markov Model
OKoki Mimura', Tomoaki Nakamura?, Jumpei Matsumoto®, Hisao Nishijog, Testuya Suhara’,
Daichi Mochihashi?, Takafumi Minamimoto' (1. National Institutes for Quantum and
Radiological Science and Technology, 2. The University of Electro-Communications, 3.
University of Toyama, 4. The Institute of Statistical Mathematics)
5:20 PM - 5:40 PM

[1C4-J-3-02] Proposition of Multimodal Time Series Data Analysis Framework by
CNN based on Multi-Channel Image Conversion
OKomei Hiruta', Toshiki Hariki', Eichi Takaya', Kazuki Ito? Hiroki Aramaki?, Takao Inagaki®,
Norio Yamagishi4, Satoshi Kurihara' (1. Keio University, 2. Net One Systems Co., Ltd, 3.
TOYOTA Production Engineering Co., Ltd., 4. TOYOTA Motor Co., Ltd.)
5:40 PM - 6:00 PM

©The Japanese Society for Artificial Intelligence
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Body Motion Segmentation in Non-Human Primate Based on Gaussian Process Hidden
Semi-Markov Model
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University of Toyama The Institute of Statistical Mathematics

Understanding the nature of nonverbal communication (eye contacts, face expressions, body postures, hand
gestures, body motions, etc...) is one of the core issue in behavioral neuroscience. In this study, we demonstrated
the data-driven dynamical segmentation of the body expressions in free moving small non-human primate, common
marmoset. We developed a new marker-less 3D motion tracking system optimized to marmoset. Then, we proposed
unsupervised segmentation using a Gaussian process-hidden semi-Markov model (GP-HSMM). As a result, we
succeeded to classify three types of marmoset feeding behavior (high position feeding, low position feeding, and
low position feeding with hands) only based on body parts positions, face direction, and body angle information.
This result suggested that proposing system could represent high versatility to quantify the animal nonverbal body

expressions without qualitative teacher labels.
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THED, O BWDEN D ZRE R B RBLE I Sk S —Y i
TR FENBHETHEINTT T 5, 2D BHEHIZB T 2Pk
Rl & F\W 7z frame-by-frame DE—>a ¥ h I v 7 (FlRIX
openpose X deeplabcut 72 & D FE) 126 U, AFEE frame
ML ET. HD frame 2B BHEEFERHIRD frame 12
B omilE L L THWSoN D720, RERFNIZHL T
AR Clife U 7= S REE) 2 KRBT 2 HATE S, —HOFRT
VTY XL RHEINTWSEEHD b5 * 2 VRl 7a s
Z 1 *t [Matsumoto 2013] %~ —E+t v kA Hoi{l U T35
INTz, HIZ, HDOME 2T 2729 frame-by-frame (2 2D

Hidden State

3: GP-HSMM D25 7 14 IVETFIL.

floor

25
0.0
-2.5
-5.0
1.5

score

2.5
0.0
2.5
-5.0
7.5

10
time[sec]

X 4: GP-HSMM 7% FH\ 72 43 Bk & HE e i B o AR 51

RGB M4 k- CEHD fERR % #E5E U, point cloud 2595 Z &
T, 2SR A HEE U7z, 2D Wi B 1 2 B I I #
HrHAWEATY s M7V 3 X4 YOLO [Redmon,
2016] % W, BT — £ 2500 v M UEE &7 -7z (3
BHR 0.1%, BEEE 5 ), YOLO 2 & b i & 7 g
BHIZ & 415 point cloud % 4 AAH SHIH U, SEAUER A
S ORFHECHIH (d <5 cm) Lz, BEDEHENTEZ LT
M OB O RIS & H ik~ — 7% HWTICHEE L7z [ 2],

2.3 BABFEOHEIEEHE

SEREIEDO D HifbD7zi1z, A (BE-JE- - ) ZT&o
RS 0OEEE JOHEBERE &, SHET VORI X1 /4,
0] 2 & 75t 9 FEOR#EEZMA U, Loess BIMIZ & DR
Rl U T 10 Hz 1B b U 7245, EROOrIc & v 2908
WIEME U727 — R 2 Wz (X 4, 6], O EIRESHEE OETIE,
AU AREE I %3 7ETIV (GP-HSMM) % FA\W7z [K 3],
WHTTEE, EHRED/NT X — I & BERZ IR THE I
L. HYABRERWEZZ AR ) VL2272 Oy
MHEFERFIZ, ¥IXNVATETNIZED I AV NERHEE
L. 512872y MAOR MR G2 <V a 7ET IV
LOEETDZEDTHS, T 700 T LIAINTNWEE
D2 EHARTA XL THW,

FEOTuw AT, TTLTCOEMHITERRIEZ T VAL
O E - LI T 5, RO TF— XTI E 20 frame
WZEE Uz, IRIT, & 2 BETEIRS s, 22 HiLL TR LN
PRI 20 (G = 1,2, ..., Jn) B ZTRSEI AT
552 coi(G=1,2, o, Jn) BORTHIRL, &2 52X
DA AEFENT A =R X, L BBIHER Pc|d) 2FHT 5,
BHIN/ZNRT A =R BV, Fil-RBMRRIIEZh S Do
FTAEWETHHT, NITA—XOEH %D IKT (Forward

x1  http://3dtracker.org/

%2 https://github.com/naka-lab/GP-HSMM
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class06

X 6: FE TR FEICBIT 52 7 A0 5.

filtering-Backward sampling), Z#UZ & 0. BRI D 53 i
REAY ZBRDNT A =X e X HIZRK#EIGT 2HNTES
[ 3, 4, Nakamura 2017 (27K,

RONHZERNET LD I AMBEEZEGH L, TDE
FNR 2 BEREN S Z A ZfRET (SEedREiE) 12 &0 iR L 7
[X 7Bl, ZD 2 7 ARKEEIZHE ST 7 ADBEBMERITH %
Hinton diagram 12 & b Al L 72 [X 7CJ,

3. R

3.1 HEHETEEI AV H

25 ¥ v b OEATTE (G 500 B, 10fps) 2SS N7z 9
VOCOITEREE D 1, 2 FHA A A TRERFNIH L, 75 X
a5 FIICHGE L7z GP-HSMM 12 & 2 Hifit e (4
iR 20 frame) 217072, #5% [ 4], 11 FEHIERAS
N, AFEEHO Y T AFHE 0 Lk o7z, THITREY T 2D
T2 ERE R & AR TENTE B,

A 0.5
0.4
0.3 t]l'l:'E
EDE flaar
’ wall
01
oo 0 2 7 12 13 B8 1] 4 11 14 &
class
B_3
2 oy
f a
[=]
(=]
=T I . O
class
C
floor wall
W Eesms - - Es ssm
Z2-m EEes - . [ ] L |
‘H =m u
A = m Freq
m'--ll.l - am .l B 025
c o mE= W 050
& ] n am
W 075
Hm n = u
] 5 n B 00
| B 1 ] | | [] [ |
= . = W
post
D
foor - wall
- Freq
L. B os
g m u = 0.0
- I 0.5
:. . -1.0
T
post

7: B DHBELRMITIE U R EBHLE DL AL.

BEEZ<MHENEZ2 T2 1013, b EEEZE»STHE
DREDEADDH BITEVEENT Wz, SHELEIZETA
OINOEERAIVINEENDE I T ARG LTz Z 5,
KEL 3DDTFIANESN, FTNEN, RIZEIN-H
% 7% ffi> CHEEHEM T 256 DO178) [ 5 1, class07]. BEIZ
BN T2 M- TEETT 2178 (K5 k, class06], B &
CRIZEPNT % F 2> TEEET 2478 5 F, class12]
EEHATW:, [THRBEEOERSFHEICBWT, 215 3
FEHHOEITHE 2 7 A DOWTHAMEMR Lz 2 A, BE - R
DEAZERIZEFEROEUTB VT H D SN, RS
B3 2 FHEOEMTE) (class07, 12) OAMIFEHELTE
0. BifEZ S ADNEEIZIZISS A — R DFRFIGE % ZE L 72
ETIVRIDRERITH 2 FHIRE SNz [X 6],

3.2 HEEFMHICL 2EBEBRBEEL

XNz 11 BEOTH 2 7 A0 HBRIL, HORESH
DA (BE - JK) WU TEBR > TV [ 7A]l, &MFEZeD
2 ABIRIZH B 56251k (complete linkage method)
2k BRI S T A X [ 7TB] IS D W IEST TERB R
B UOGMRMERZ L M 7CD], &%, HELTH
SETBH I NZ2 72 10 O, REME (2,7, 12, 13) &,
BEZAE (0, 4, 6, 11, 14) DENFNIZE W THIH 125 < BE
DNy T AR EMHB U, AftZRIcET AT 221
L7 ZA, TNZNOEATEN ST 2RI 7B ZEE D
BENTV [ 1ICFER],
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F 1 BB U TR ISR S N T B )

g%t | 252 | i
IS 2 R 72 0 & RITE DT 5
R 7 BEATED (R, 2R V)
I3 12 HAETE (R, F2M5)
IS 13 Rz P R E T d
B 0 Bz oo FICBEIT 5
e 4 KELHEEREEZELZT
B 6 HAHfTE) (B F2M5)
B 11 BEIZH DERIZHTCSED BN D
L] 10 KELEHTAZE RIET

4. F&&

KRS TIE, BT FERB & SRREEE D DN f# TS 5
FEROMFES L OFEKL LT, MISRHIEY - ¥ —Fky
b QA R IEHAT B O 1 2T — X 2 HUE L. BREIERER S
DR EEHE 2T o7z, T — XEURITITREA A T & F
TV x MatsEHAGSDE RO —1— LV A - 30T
E—Vary b Iy s HEliERRE - FEUSEKBLD b Ty F
IR M U7z, D EIHESREEOHEE IZIE, U AR DR
ANIZ & ZyoiiiifiE 2 I A DR EL 7B~ ora 7
£ 5 )V GP-HSMM # 7z,

LETFEEZHV, 2 < OFYIZE W TERICELTHER
R 72 HFRFARL4TE) (goal-directed behavior) T % £
Tl fRhr Uiz, ~—Ft vy b OEEETENX, TR 2L
TEMEATE N X VR, REFERIZLD, FOEIIFR -
B DZEENEESR - H 2\ 0k b OBISIC X 2805 ~ L&
WIZL BARERAL (B - B - B - BB OIFRAITEHRD A S 8
EHATEN SR > DREEAME STz Z 2 id, AR TR E G
RIFEHTY 75 L0Miese UCTHEEL/-Z 22 RIBLTWS,

Y —FLy b CTIEBRTEE TR/ R - RS -
PRTREDRLEE - BT A — P U e EHIR R B O S K 22 T
7% - fRAT M O A S ST WD, IBETIRIC K 2 5EKK
BOFETY 7T LFHli L flaEbE 5 2 LT, Kt - REE
TOEYOREROFMA T REL 20, & MFRICB I % 588
RBUTBEFE DD 2K - PR R OFRRETTHN, S aERRED R AL
RIFEYIMN B BEEE ) 27 O 5B W72 IR WIS A
HiAENh3,

HIE

RIFTEIZ B 7= 0 Bafd— BRIz (Wiat B tarserr)., &
BRBIZ CLfAKRF), BLURAMER - RBHEAEE
(E ST - MRERIIE L > R =) 2% DEIRT KA
AWz, ERARWRE, BHFE JP1TH06040 B L O
AMED %5 JP18dm0307007 D 4% % 3% 17 THEM X 7z

HEDTH B, TIITBMOEEERT S,
SE Xk
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Proposition of Multimodal Time Series Data Analysis Framework by CNN based on Multi-Channel
Image Conversion
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In recent years, with the development of IoT and sensor technology, various data can be acquired. In this case, it
is expected to establish analytical methods capable of extracting the characteristics of relevances of each variable of
multimodal data. In this study, time series variables with different dimensions on the same time axis are converted
to color change images as RGB which is the three primary colors of light, and Convolution Neural Network(CNN)
is applied to this. Next, we propose a method to perform more effective feature extraction by converting the image
using XYZ, Lab color space reflecting the color visual stimulus with RGB as the base. We compared accuracy with
existing classification method and showed the effectiveness of the proposed method. Moreover, by converting time
series in various color spaces. It is suggested that higher performance feature extraction can be realized than when

processing each variable as independent.

1. XLU®IC

WEAE, ToT v v EiOFREIC XD, $ET—%%2) 7
WE A LTS Z LR RO HIC R > TET WS, RIS
R CRINT 2 2 LD TELT— 4 1%, EROMEPH—L
WA R, TREM BT -8 2R E T 2854005
EThb, TDLIBREEOINN, BURIZSEEROFEHIK
L CIalm ot e BEmE 2479 5, H < ETHZLAZHE L
TS 2 HEDFRETH D, Lo, DX LSRinT—
IS NBEE, ZNEFNOEBIMNTISER L Tw 254
TR, BRI D BEBDEANT B L b DAL T B
Lol L), HWICBEL &, EZ T L A0 621k
LT BREADNE S, L LRESRICT — % ORGEN: % #i 7
SREE LT T 2R FE R E N Tuk vy, Lk
Mo T, BRDOLRILT — 8 Mo nric, 2BoBR%HE
FFCE 2 X9 #2217 9 2 L OR AR OB % Fr
R L, X D AMEOR VAT RIT ) FEOMES LIRS 1L
T3,

2. BEEMRRE

SRILT —FoHTICB L CId4S H & CRESER, it %
bTRLOFEPREINTE L, FEFEICL2EVDH
FEEEDSHH & 2212 72 > TRk, BEEEH IO SR T— 7,
FRHIZIR RN T — 212§ 2 3T FENE AR5 % C lRE SN T
W3, Zheng & (2] 1%, WEOWRINF—2 %2&F v 2 IVIE
L, Z2nzZNnaF vz LIkt LA O Convolutional Neural
Network(CNN) (1 & D LS 2 FikZH_EL T %, Wang 5

MK SE: IR, SR AR RGO T AR,
T 223-8522 fiz i s dbX HE 3 — 14— 1,
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[3] % Deep Neural Network % fH\ 72 RER AN DO R— R 7 4
VFERREL TS,

INSDFFEFTND, WEFHORETH 245007 —
& X D RgEE HEIMICHE L Cw 3 & o e T aE RIS
H5L5DD, BEOEHOBENE X O H7- 2R 2 BT 5
&V o I E TIRIEAIAD T,

3. BERF=ZE

AW T, D RFOYIRIR %2 2RI TG 9 2 R
I TEOIREZITH. 3L DIT, 3 20RR 202 FHE
BxZzn 2o =JHEaTh 208, %, Fioaio s ¢, EL
ZITOME I —oOEALIRICER L, Zuixf L TER
AARZ =Ty NI =2 %WHT 52 ETC, WEREORH%
RIEH 2T ) I TFEOREZRITH . TR, & HFO
KNI DIFERE G TEE 2720, 3 ODOERKZ AT 2
FHC, MATFELIERELRD, ZRHOBEE T3 2 L3
TELXVy 23D S, LL, H4 AHIZRGB #—20Dff
LT TTE 2, EEBETUIEY 3841, RGB AT
WIENTLEDH., 22T, B THAD X HIZRGB %1
D% 7-®12, RGB %2 JEifiic U7z XYZ, Lab (a2 Z FH L
TR ZATH 2 8T, X DAl AR 2 L %
HiEd. XYZ G ABOBTE A Sk L 72 a4 & 22> TH
D, RGB £ZRXR—A L LTRDL I B TRHTE S,

X 0.576669 0.185558 0.188229 R
Y | = 0297345 0.627364 0.075291 G (1)
Zz 0.027031 0.070689  0.991338 B

XYZ 2D D Z)JFGTH BR, %, HOMEAT
TR 2 DT, BRI & 8 72 28508 o Bl e 2 e fchly
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TBIENTES, MAT, XYZEROZOEAIZLD, AR
R 20282 28RE LT T EPTREE 25,
MAT, ZoOXYZFRZHEIE, L) aEZIEHEICEET
%% CIELAB 2 bFEIRHCERA L 72, Lab 1Z XYZ ZR—Z L L
T, RD L) N TEL 5,

(t > 0.008864)

(otherwise)

f@ = {9 661+16 @
116

L+ = 116f(Y/Y,) - 16
ax = [f(X/X,) - f(Y/Y