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Our Activities and Projects
BAaDFEIELTOD YR

Naruse Watanobe Yaguchi
* Vehicle control * Robot DB model » 3D recognition
¢ * Robot arm control » Ontology - UAV
» 3D Modeling * Planning * Robot security
Academic research (Univ) )
Principles, Theories, Models j(a:ranDada , q '.A‘k"ol\a hitect
B4 T () mojglri\nsmg an Src itecture
R ETL &ing + Securlty
* Vehicle
ESEERTRAEHE F-REl EEREFEHZEONYIER

Fukushima Inst. for Research, Edu., and Innov.
Cloud robotics architecture and SE for robotics

Academic research (Univ)
Theories, models, algorithms,

Academia-Industry Collab. Robot Proj. (Fukushima pref.)
CPS and Distributed robotics system

Practical research (Univ)
Design, Abstract systems,

FHIBTZ (KF)
B, Fik, 7ILTURL

N Standardization

EREHRE (KF)
AR AT L 1EHLL

Practical research

(Industry)

Development, Implementation,
Proof of Concept

EREAE (EF)
B % - 3£ % -PoC

\ 4

BREMER

Revitalization Project
Education and human resource development
for local community

WIS T DI=HDHEEBEEAM T K

2025-05-30

World Robot Summit
PoC of our R&D
J—)LkORy kY3 vk
K2 OAERFEOMZIRE

Social implementation (Industry)
Products, Services
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Fukushima Academia-Industry Collaboration Robot
R&D Project
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R&D of Internet Distributed Service Robot Systems
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Current Service Robot

Systems

IRfTOH—E XORyk

B - Only Carrying / A

- T =t

 Small and fixed
works spaces / <

met  EEDEEZER]

—+ Seating people / [F

EAEDEILEEE
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Ok

Larger and changing

workspaces / [o{EL T HEE

ZERIN
—Warehouse / ¥ B E

More moving people / # &)
BNZNIREA
—Stations and airports

Worker replacement /

Simple functions and more
practical / B #§gE-EFA1EIZ

HELI=H—E ORI R T LORAIEHR

For complex tasks / #8752 X | Autonomous + Remote-operational

Internet Distributed Systems

— Assistant robots /7 A2 BE+ ERAFIREL A A—F RS

graRykS 2T L (EAC)

Mapping and Planning Navigation
in large and unknow workspace / [i
KGR DMK E R EFHERMEEE
B LT-#E 85T E (JAD)

Human Detection System and
Application to Navigation / £~ &H
DARTLEFET =3 ADIEA
(FSK)

FEWNTT—X

>

Tele-robots for Control Pannels / %l
EEE R v FaRy X T L (AQC)
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DeS|gn and Development of Autonomous + Remote-

operational Internet Distributed Systems 1> 4—xyra#aRys
VATLDT—FXTIOFrDHFHE

Social needs #&iRE

* In service robot systems, simple tasks should be done autonomously, while
complex tasks can be operated with remove human operators fEGE2X V(L
I CEEORYMIKSY—ER, EHETIRIILERNODARL—2IZL57EB - 1R1E

Objectives and developing technologies B #&EAH 3 Bl

« Autonomous navigation system with overridable remote-operation ;=fEE{/ED
[C&DF—N—ZARAIBELGBEFTES -3V AT L

« System design and development considering communication latency in
Internet 12—V rTOBEREZZERELI-VAT LR ERENDE

« Collaboration with EAC RAXEGE L 2—LDHERIATHFE
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Design and Development of Autonomous + Remote-

operational Internet Distributed Systems 1> 4—xyra#aRys
AT LOT—FTIF DK

Achievements in AY2024 2024 FE DR

 Investigation of commutation speed and improvement ;&15:&EEDRIEEHE

» Design of architecture and development of mock of Internet distributed robot
systems 1 A—R VbR EARYN O RTLDT—ITIFvDERETETVI DK

« Development of test workspace ARy hTRMREBEDIELE

Plans of AY2025 2025 E DO EtiE

« Development of system and test of autonomous navigation and overridable
remote operation over Internet X TLDHFE LA Z—R Y NELD BEFEEA—
IN—FA R BE7REIRIRED TR

» PoC of developed system B#EFE &LV =ERIZEEDB ST

Issues to practical systems ERIZRITTDEREE

* Robust system working at actual ICT infrastructure at stations and airports &R
PEHEEEVSEERRIZDICTAV IS TANRMIEET SV AT L

« Quality of robot services AR YMZ&BH—ERADRE
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Vehicle Navigation in Large and Changing Layout in
Warehouses EXTCLA7 IR ELTZREETOFES — a3y

Social needs #&iRE

« Changing workspaces in hours by moving goods and pallets {Ri&Z&#f, 1t
T RGE 1 REEA TR RN EDL S ERZEM

* Vehicle should move more than 100 [m] and we need a large map 1004A—kJL
LEDBEDFEAET H-OL KN LE

Objectives and developing technologies B #I&ERAFT B H T

« Large scale map generation (computation efficiency) G XA {F ¥R THHX]
DYERK GhEMEETE)

« Path planning in workspaces increasing uncertainty BfEl&sdIZHRIDARHERE
EAIEINT S TOREIRAERK

« Collaboration with Japan AD Systems BAT7KF X ED LRI EAF
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Vehicle Navigation in Large and Changing Layout in
Warehouses EXTCLA7 IR ELTZREETOFES — a3y

Achievements in 2024 2024FEE DR E

Investigation with robot simulator oR Y 22 L —2TORES

» Development of time-efficient map generation of large workspaces J& K7%{EZ
2E i8] T D B ) 3 32 7 b (5] A i 13 il D B %

« Development of path planning method in uncertain workspaces F#EE4HH
HYERZER TORBETEFEDRF

Plans in 2025 20255 E D EHE

 Verification with practical use cases with robot simulator AARYrDL2aL—42T
DI F)AR—XDIREE

 Verification with actual robots in small workspace EORyrT/NER THDRREE

Issues to practical systems ERIZ[F T TDRE

* Replacement of classical AGV with smart AGV [BEAGVA ST RT—KIAGVA

« Extracting constrains of actual tasks and operation scenarios and human
resource development of system operators E2RXVDFHPEERS F)ADHH
BLUVRTLEEEDERK
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Robot Path Planning with Human Position Recognition
EMIBRHIATLEFES—Lav~ADIGH

Social needs #&iREE

Robot navigation system at facilities with many people such as shopping

centers, stations, airports BEXEZ D IIITTIEFELHDO ANFET SZERTEIMET S0

RYNFET =230 AT L

* In addition to collision avoidance with human, robots should make and go
through paths with less people if available A&ULVSFEIEE YO [EEZ T
T, ADWEL DI G2 @ SR IR A R

Objectives and developing technologies B #I&EAH 3 B

* Recognition of human and robot path planning system reflecting human
position map update ADEDEHEZTNERBRLI-ARYMERETE S AT L

« Collaboration with FSK FSK&® £ [F #F32B % ‘
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Achievements in 2024 2024FEE DR E
Investigation with robot simulator O/Rwb 22 L —2TOKRET
» Development of human position recognition system AfIE&RHE L AT LDEEFK

« Development of path planning and navigation with frequently updated maps
ADHEDEHEH T HEICLLSORYMNERERETES—aY

Plans in 2025 2025% E M &HE
« Development of a system in actual workspaces EIREDO-HDL AT LEHF
« PoC in a small actual workspace /NREDEIEETHPC

Issues to practical systems ERIZRITTHDEREE

» Analysis of robot operation and required tasks in actual facilities EE%ES X7
LTEREINDORVEDEREIRYDDIEET

» Practical applications only with human position recognition AIE&RHE T AT 1L
BKTORFADRREMERET
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Internet Distributed Switch Robot System for Control
Boards A 42—yt D EEIHBR A FORYF R T L

Social needs #&iRE

Manpower reduction in social infrastructure located in distance such as water

management systems FKSEEEIATLOLSICRBHICEET SHEIAUITEXA

VAT LDEANNIE

* Robot systems which do simple tasks instead of humans at location with
less ICT infrastructure ICTA OS50 F+a7Gtiig TERD RO Y ICEM2RHZIT50
Rk T L

Objectives and developing technologies B #I&EAH 3 B

» Development of dependable system in low-quality network infrastructure {&
mEBRERETOERICEET SRRV AT LOT—XTIF Y

« Automatic control with manual control in errors BT S—RNDERRME

* Robust sensing and actuation QN\R G2 LT ETIF2TI—3 0V RT A

« Collaboration with Aqua Crew 79 727)L—&D £ RHATTEAF

‘ -~ - .

. -

e fm T

. [ BE ky
{ AR

i SEr R
R

= SO et g

K.Naruse(UAizu) ARC-Robot: 2024 AchieV

and 2025 Plans 11

2025-05-30



Internet Distributed Switch Robot System for Control
Boards A 42—yt D EEIHBR A FORYF R T L

Achievements in 2024 2024FEE DR E

Development of the switch robot system and test with a mock control board X

AYF ORISR T LORFEEEYVHIEHE TORREE

« Development of autonomous controller and remote manual controller for
error cases BEFHIHE VTS —FFDERIRIERIREL D AT LDFEH

c BHNRZERTEORRERATLOFEF

Plans of 2025 2025% E M &tHE

« Development of a reliable system and feasibility test of long-term operation
with mock system S{EEI R TLDEAFKEEVIV AT LTORIFER

« Development of design method to a variety of existing control boards EXF M
ZRIGL A — g~ B AR ARG s Bt F A DR 5

Issues to practical systems ERIZM T TDRE
» Cost of introduction and operation, and market issues EBAaXk, ‘EAOXK, T
SR E
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BAsIRIEF-REIFvYL 2o

World Robot Summit Harsh Environment F-REI
Challenge
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We Will Joint all the Four Challenges in WRS2025
WRS 2025TIE4 DT R TOFrL o TS

World Robot Summit 2025

Challenge (Competition) Details

Challenge Details (tasks, rule books) are shown below.

MARS + UoA: Yaguchi (New!) MISORA + UoA: Naruse,Yamada

Harsh Environment Drone Challenge (HEDC) Plant Disaster Challenge
Mar 11, 2025 updated. Jan 15, 2025 updated.

Simulation Disaster Challenge Standard Disaster Robotics Drone Challenge (STM) y
Jan 15, 2025 updated. Jan 15, 2025 updated.

UoA: Watanobe UoA: Yaguchi (New!)
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WRS2024 Video

World Robot Summit

Pre-tournament event

2025-05-30

https://youtu.be/4kNkgMH-jTc?si=bNBo7PNHc/7mfwnba
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