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Information Architecture

O Designing new uses of information, from media to

management engineering.

m Covering entire field of information and telecommunications, with
specially emphasizing on educational research and application.

m Developing applications and networks, with requiring state-of-the-art
theory and academia-industry collaboration.

m Educating with accommodation of various fields of science and
technology, supporting wide range of career development.

O Information and technologies encircling smart

society.

m Safe and secure society and comfortable environment comprised of
human, information, and things.

m Tackling researches on information and technologies, with wide
spectrum of abilities and applications, which support upcoming smart
society.
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Recent Research topics

1) Optical Network
Multicore/multimode fibler transmission,”
Robust network structure,
’ Optical path setup algorism, elc
2) Optical Waveguide Device y
Nangsize optlcaJ $pli comb o g u,
BI" &t

Nanosize opticalfib laboratory

3) Fiber-Optic.Sensor Various themes between human and robot
Befiding sénsor, To make mechanical systems more friendly for

CFiber-optic Systems
m Prof. Makoto
TSUBOKAWA

DistributionsefiSoryete
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To develop new functions and to produce real
world systems. Tuman

OBio-Robotics &
Human-Mechatronics

| PrOf Takafuml ‘&- Better i ip between human and robot
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Human & Machine Coexistence Environment

Olnteractive

Programming
m Prof. Jiro TANAKA

Human Interface
Ubiquitous Computing
Programming Languages
Software Engineering

Human & Machine Coexistence Environment

Olinteractive Programming

1. Go together: providing nonverbal awareness cues to enhance co-

[BI |ocated sensation in remote communication (—#I=17<: &kRazaz—
VAU TRICIHEMIZWAREZEOS-ODIEEEBNRHT1-FIRHET D)
Cai, M., Tanaka, J. (2019)
Human-centric Computing & Information Sciences, 9(1), 19, 25 pages.

2. GesID: 3D gesture authentication based on depth camera and
one-class classification (GesID:ZEn45& 19525 FICEI<DY 1AFvEREH)
Wang, X., Tanaka, J. (2018)

Sensors (Switzerland), 18(10), 3265, 23 pages.

Mobile Interface Lifelog 3. An interaction technique for smartwatches based on estimating
Large Display Interface Fusion of Real [ the moving amount of the thumb (Bis DB i TIZESRI-19197
i DEFEEFE)
SIS . e T Aoyama, S., Abe, T., Shizuki, B., Tanaka, J. (2017)
Augmented Reality cscw Computer Software, 34(2), pp.102-113
4. Block system based on capacitance (#E&EICH <7 0y VATL)
(5] Yoshida, A., Tsuruta, M., lkegawa, K., Abe, T., Shizuki, B., Tanaka, J. (2017)
Computer Software, 34(2), pp.93-101
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Human & Machine Coexistence Environment Human & Machine Coexistence Environment
Olmage Media Image Media Laboratory Olmage Media 7]

m Prof. Sei-ichiro KAMATA | character Recognition _image Compression

—Person-dentification
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1. Sparse graph based deep learning networks for face recognition
B 52800 DRIA—RISIR—ZDRBEZ R YLT—2)
Wu, R., Kamata, S.-I. (2018)
IEICE Transactions on Information and Systems, E101D(9), pp.2209-2219.
2. Copy move image forgery detection based on Polar Fourier
[B representation (iEfEET—) TRRITE S - —ERAEETH)
Wang, Y., Kamata, S.-I. (2018)
International Journal of Machine Learning and Computing, 8(2), pp 158-163.
3. Nuclei detection based on secant normal voting with skipping
[Bl ranges in stained histopathological images (& sht-sagmEany
ERICH T HHEE ATy T HERBERZICEDRRE)
Lim, X., Sugimoto, K., Kamata, S.-I. (2018)
IEICE Transactions on Information and Systems, E101D(2), pp.523-530.
4. Discriminative Histogram Intersection Metric Learning and Its
@ Applications (#BIEXRS'S AKE AN v 2B EZOREH)
Hao, P.-Y., Xia, Y., Li, X.-X., Kamata, S -I., Chen, S.-Y. (2017)
Journal of Computer Science and Technology, 32(3), pp.507-519.
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Human & Machine Coexistence Environment

OIFiber-optic Systems
m Prof. Makoto
TSUBOKAWA Recent Research topics

1) Optical Network
Multicore/multimode fiber transmissiony

Robust network structure, ¢
Optical path setup algorism, etc.

2) Optical Waveguide Device b
Nanosize pptical splitterftombiner, 1
Nanosize optical fiber, ¢ . .

Light concentrator, etc.§ {¥'| § +.

3) Fiber-Optic Sensor \ \§ |1 F ik

Bendingssensor; \ {

R

Distributionsenser, ete:
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Human & Machine Coexistence Environment

COFiber-optic Systems
1. Ultrasmall light-spot transmission in a silicon-core fiber with a
@ l;owtie slot structure (&' 44 anyM&E D YYIVAT 774N TORBIMEL AR Y ME
1£)
Sheng, A., Tsubokawa, M. (2018)
Optics Express, 26(17), pp.21797-21802.
2. Intercore crosstalk mitigation in multicore fiber transmission with
B optical space coding (#ZRH S L= & HINFITIr4n (EREIH 1+ 57
PAF=94EF0)
Tsubokawa, M., Wang, Y. (2017)
IEICE Transactions on Communications, E100B(12), pp.2104-2109.
3. A controllable nanosize combiner in T-shaped metal-insulator-
B metal waveguides ( T=% & & -3 k- B K IRIH 1+ 25 BT B2+ /44
ADIINAT)
Kong, D., Tsubokawa, M ., Chen, L. (2016)
IEICE Electronics Express, 31(6), pp.1-5.
4, Evaluation of slot-to-slot coupling between dielectric slot
[B] waveguides and metal-insulatormetal slot waveguides (5% tkznyt

BRELEBEHEBGASEADMNERRB OOy MNEFES OFFHE)
Kona D Tsubokawa M (2015)

Human & Machine Coexistence Environment

OBio-Robotics &

Human- Bio-robotics & Human-mechatronics
Mechatronics 'a‘?""amn"y s —
=~ arlous themes een human and robot
To make mechanical systems more friendiy for
MATSUMARU bt SRS i
To develop new functions and to produce real-
world systems m
mxgg [ Ronotics & |
knowledge and ‘J{“T i ’
technologies, m:oxa m.m. -
?:':;'Z:sm rorideny '.,.u.:'..“.': 3
“Robot

Better relationship between human and robot|
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Human & Machine Coexistence Environment

OBio-Robotics & Human-Mechatronics @

1. Three-dimensional aerial image interface, 3DAIll(3:x Tz hE&R 147
B %, 3DAI)
Matsumaru, T., Septiana, A.l, Kazuki, H. (2019)
Journal of Robotics and Mechatronics, 31(5), pp.657-670.
2. Path planning in outdoor pedestrian settings using 2d digital
mMaps (207 1/ 403y 7 EERLI- B H1TH R T CORBETE)
Farid, A., Matsumaru, T. (2019)
Journal of Robotics and Mechatronics, 31(3), pp.464-473 .
3. ORB-SHOT SLAM: Trajectory correction by 3D loop closing

based on bag-of-visual-words (BoVM) model for RGB-D visual
SLAM (ORB-SHOT SLAM : RGB-D#8 . SLAM®bag-of-visual-words (BoVM) £7 = £
LV 23D =7 )R- 12 K B ENBIH IE)

Chai, Z., Matsumaru, T. (2017)

Journal of Robotics and Mechatronics, 29(2), pp.365-380.

4. Calibration and statistical techniques for building an interactive

[B screen for learning of alphabets by children (F#1-5 8717749052
BT DO D1/379T4TTERY) -V EEET D= DXrY7 L—Yav EffETRITFE)
Boby, R.A., Prakash, R., Saha, S.K., Matsumaru, T., Sharma, P., Jaitly, S. (2017)
International Journal of Advanced Robotic Systems, 14(3), pp.1-17.




Artificial Wisdom

CONeurocomputing

System
m Prof. Takayuki
FURUZUKI

CData Engineering
m Prof. Mizuho IWAIHA

Web search

OExample-based Do
machine : . |

translation/NLP
m Prof. Yves LEPAGE

« Machine translation

Artificial Wisdom

Y U N\
Braininformation +Deep learning

. Subject systems
Life behaviors .
% +Deep kernel learning

+Support vector machines | |

|:|Neurocomput|ng

System
m Prof. Takayuki
FURUZUKI

acq\l isition
+Learning networks )
J |

\
V Computational Intelligence \~\_,,\

>

- Neural networks e i
m ..... > = Fuzzy systems I
processing - Evolutionary algorithms
y ™
— - |
Appleaiiyn )

+Pattern recognition |
+Classification |

+Modeling and control

\ +Protein function prediction ) /
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Artificial Wisdom Artificial Wisdom
CONeurocomputing System CData Engineering

1. Fast SVM training using data reconstruction for classification of
B very large datasets (32 (k=17 -4t £ BT Bl DT —IBERER
FALI-ZESYM—20Y)
Liang, P., Li, W., Hu, J. (2020)
IEEJ Transactions on Electrical and Electronic Engineering, 15(3), pp.372-381.
2. An autoencoder-based piecewise linear model for nonlinear
[B classification using quasilinear support vector machines (4
K=Y ERALIZ R DD IO DF - -4 A - 2D R MHERET )
Li, W., Liang, P., Hu, J. (2019)
IEEJ Transactions on Electrical and Electronic Engineering, 14(8), pp.1236-1243.
3. A coarse-to-fine two-step method for semisupervised
[B] classification using quasi-linear Laplacian SVM (445757 vSWM
EEALFREFE 2 ED-O DIRE 2R E)
Zhou, B., Li, W., Hu, J. (2019)
IEEJ Transactions on Electrical and Electronic Engineering, 14(3), pp.441-448.
4. One-class classification using a support vector machine with a
[@ quasi-linear kernel C&#gfish— 1N BB A 145~ 95200 & 51295253 5)
Liang, P., Zheng, F., Li, W., Hu, J. (2019)

IFF.1 Tr:mc;mﬁnne nn Flartriral and Flartranie Fnainearinn 14(2\ nn 2R0.20R

m Prof. Mizuho IWAIHA Query language
Query processing

I XML documents

= Scalability = Algorithms
= Flexibility *Graph theory
«Safety sLogic

L_Webseach | Access control
Web seevice Security
Social network ——analysis___
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Artificial Wisdom

CData Engineering

1. Detection of mergeable wikipedia articles utilizing multiple

B similarity measures (5 E iR EE R ALI— AAEEY AT (7E
EDRH)
Wang, R., Iwaihara, M. (2020)
Journal of Information Processing, 28, pp.178-191.

2. Estimating reference scopes of wikipedia article inner-links (9%’

[B] 77 DRBOHIBL IO BEEDOHTE)
Wang, R., lwaihara, M. (2018)
Journal of Information Processing, 26, pp.562-570.

3. Associations between privacy, risk awareness, and interactive

[B motivations of social networking service users, and motivation
prediction from observable features (7:541°y-. Y2722, v-vxhtobo-
FOUY=E 21 DAUIF)T4T BT T B LU R A BEAHERED S D BT
1% B O BE&E (T 1)
Mvungi, B., lwaihara, M. (2015)
Computers in Human Behavior, 44, pp.20-34.

4. Revision graph extraction in Wikipedia based on supergram

[B] decomposition and sliding update (2—n"-7" 3L #2&£2547 400 B Iz
SUFNT AT DOHETY T7HIEH)

Artificial Wisdom

OExample-based
machine

translation/NLP
m Prof. Yves LEPAGE

How much does this tour | cost|

How much do you ‘ charge—‘ for
What's the | price | of this tour?
What does this tour | cost|?
What's the | price | of the tour?
What is theW’ce‘ of the tour?

+ Machine translation
- Case-based reasoning
- Artificial intelligence
- Analogy
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Artificial Wisdom

COExample-based machine translation/NLP
1. Improving automatic Chinese-Japanese patent translation using
[ bilingual term extraction (x'yun' BBt % AL BB chEE-BAE

MR D%E)

Yang, W., Lepage, Y. (2018)

IEEJ Transact/ons on Electrical and Electronic Engineering, 13( ), pp.117-125.
2. Inflating a small parallel corpus into a large quasi-parallel corpus
[B] using monolingual data for Chinese-Japanese machine

translation (" EEH, 5> AR E~DEHIRO OO E—SET -92HAL

T NS A -V AE REFEMFNI-NRIZHERSE D)

Yang, W., Shen, H., Lepage, Y. (2017)

Journal of Information Processing, 25, pp.88-99.

3. A method of generating translations of unseen n-grams by using
@ grgg;rtmnal analogy (tL#il7+0y ~ AL T, B AL n-gramDBIRE £ 5

Luo, J., Lepage, Y. (2016)
IEEJ Transactions on Electrical and Electronic Engineering, 11(3), pp.325-330.

4. Extraction of Potentially Useful Phrase Pairs for Statistical
[BI Machine Translation (st MEIR D -6 OB B AL T Dl
[NNRY

Smart & Productive Community

OSmart Industry
m Prof. Shigeru FUJIMURA

OThinking Networks
m Prof. Keiichi KOYANAGI

COCommunity
Computing
m Prof. Osamu YOSHIE
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cord
Managemenl M%lonng

ystem for production

A
the following subjects.

Topics for additional research

Integration Architecture
Self organized Production Scheding Arcritecture
- Cbject-orented Analysis and System Design
for Production Informaticn
Basic technologies requiring
additional research
- Object-oriented - Artificial Intelligence
- Intelligent User Interface - Agent

- Hierarchical / Netwerk Procuction Information

Study of Thinking Networks
for bulding bottorm-up inteligent networks

Trend Removal

[l Agent Station

service provides:

for signal processing ar
the plant and
frionsd anoe cente,respecively

A E-maintenanca C
= e 5( T Exoetise o :;m
- _‘S'dl-,
. -'- n
Agent for
Agent for l#&ﬁ Mgm

Plan! A[Rhugl\(a:h + Diagnosis Data )

"?VB) Tedte ik

Agen
Agent- bascd global machine diagnosis|

High quality expertise for diagnosis by expert

and
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Smart & Productive Community

Order Management
COSmart Industry g
m Prof. Shigeru FUJIMURA Management P(r:ggtéﬁllllo Management
Recipe Inventory
lManagement Management

Record Progress
Management  Monitoring

The information system for production management
handles various types and categories of information.
Hawever, due o the difficuly Lo define useful information
and then integrate it together into a single system,
such informalion syslems abilties are slill ralher limited.
And therefore we vill still need more research for
the following subjects

Topics for additional research
- Hierarchical / Netwerk Procuction Infermation
Integration Architecture
- Self-organized Procuction Scheddng Ardritecture
- Object-oriented Analysis and System Design
for Production Informaticn
Basic technologies requiring
additional research

- Object-oriented - Artificial Intelligence
- Intelligent User Interface - Agent
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Smart & Productive Community

COSmart Industry @
1. Solving university course timetabling problem using localized
[@ island model genetic algorithm with dual dynamic migration
policy (727108 1 +399345 L=Yavk V- F X F=A-hFA R SNI=FA5NET LD
BEMT7ITIALEFERALTREDOI-ADHHEIMBEERERT 5)
Gozali, A.A., Kurniawan, B., Weng, W., Fujimura, S. (2020)
IEEJ Transactions on Electrical and Electronic Engineering, 15(3), pp.389-400.
2. Triple-chromosome genetic algorithm for unrelated parallel
[B machine scheduling under time-of-use tariffs (= Er RIS DT TO
SR FIBERAT Y 1Y) D= D =F L EBRERMTIITIAL)
Kurniawan, B., Chandramitasari, W., Gozali, A.A., Weng, W., Fujimura, S. (2020)
IEEJ Transactions on Electrical and Electronic Engineering, 15(2), pp.208-217.
3. A genetic algorithm with local search using activity list
[B characteristics for solving resource-constrained multiproject
scheduling problem ()y-2I=#I#D & 23177 RS 19TV 1~ ) IRBEARIR
T B1=-HDFR)AMFEEERALBATERICESEERMTIITIRL)
Okada, I., Weng, W., Yang, W., Fujimura, S. (2016)
IEEJ Transactions on Electrical and Electronic Engineering, 11, pp.S34-S43.
4 Integratlng genetlc algorlthm W|th tlme control for just m-tlme

Smart & Productive Community

. H Study of Thinking Network
DThInklng Networks for bu I:n:, :Zito*:r:.a i:lgtel:;.aenl?r;t:orks
m Prof. Keiichi KOYANAGI
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Smart & Productive Community

OThinking Networks 7]
1. Research on improvement of information platform for local
[B tourism by paragraph vector (1595749812 & H0-hLY—YZ AD 1= DI
] 790 24-LDOBEICET D)
Tsuchiya, T., Hirose, H., Miyosawa, T., (...), Sawano, H., Koyanagi, K. (2020)
Studies in Computational Intelligence, 819, pp.115-121.
2. ERLEE TRV -IREREDORYRYXIES X T LDIRE (A study

[B] of a supporting system for reviewing trial lessons using image processing

technologies)
INTEFR D, FEEFELER, RS, PIRED, SiARBF, TER DMIE—
(2015)

ERFZRRXEC(EF 58-S X TLEF95%), 135(12), pp. 1509-1516.
3. A distributed mformatlon retrieval manner based on the statistic
[@ information for ubiquitous services (1t #4524t A% aHERIZE <
NEIERREFE)
Tsuchiya, T., Sawano, H., Lihan, M., Yoshinaga, H., Koyanagi, K. (2009)
Progress in Informatics, (6), pp.63-77
4. [REAMI=9IR B L= FI-Y MBI IE TR VAT A (Agent

@ organization system for multi-agent based network management)

FR HAE ALK, ERE&EE BHRET, BREEX, RIRE, /MM




Smart & Productive Community

OCommun ity E-maintenance Center

(Experise for Ja;tcs'lu;arls]
Computing
m Prof. Osamu YOSHIE

Agent for

Agent lor Windowing

Trend Removal

Plant ( Rotating Machine + Diagnasis Data )
$ Agem Agenl Station

Agent-based global machine diagnosis
service provides:
@ High quality expertise for diagnosis by expert

S! m

@ Accurate diagnosis referring to dstributed
information scurces, such as facility management
database and histoey of equipment maintenance,
by agents

@ Cooperalive werk of mobile agents, which are
prepared in agent stations and dovmloaded fo the
plant, if necessary

@ Separate procedures for signal precessing and

dagnoshc reasoning at the planl and
E- e canter, resp y |
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Smart & Productive Community

COCommunity Computing @
1. Learning-based power prediction for geo-distributed Data
[B] Centers: weather parameter analysis(tI2aa1= 5 8L 1=7 —4t04-D%
BA-2DBEAFREK[ENTI-4-747)
Taheri, S., Goudarzi, M., Yoshie, O. (2020)
Journal of Big Data, 7(1)8, 16pages.
2. Strong optical absorption of a metallic film to induce a lensing
[B effect in the visible region (RI#R481ETLUA R EH RS -0 DL B
LDFBRUIEIRIR)
Jiang, A-Q., Zang, K.-Y., Hu, E.-T, Tu, H.-T., Xu, L., Ren, W.-S., Yoshie, O., Lee,
Y.-P., Zheng, Y.-X., Wang, S.-Y., Zhao, H.-B., Guo, J.-P., Wang, C.Z., Ho,
K.M., Lynch, D.W., Chen, L.-Y. (2019)
Scientific Reports, 9(1)12434, 6pages.
3. Ultrahigh-resolution spectrometer based on 19 integrated

[ gratings (190# & S =Bl F I R SRR S E 3D
Jiang, A-Q., Zang, K.-Y., Tu, H.-T., Chen, J.-K., Lu, W.-J., Yoshie, O., Wang, X.-
P., Xiang, X.-D., Lee, Y.-P., Chen, B., Zheng, Y.-X., Wang, S.-Y, Zhao, H.-B., Yang,
Y.-M., Chen, L-Y. (2019)
Scientific Reports, 9(1)10211, 7pages.
4. Dual supervised learnina for non-native sneech recoanition (3«

Message

COLet’s grow up together
developing a new field at the
meeting ground for people
who have a new way of
thinking and extraordinary
abilities regardless of areas
or aspects.

LS
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