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[2] —M&EAEEA BAIRIEIH S JIS B 8445:2016, ARy FRUART 4 v 7 T /34 Z-AEFETEOR Y b OREEREIE, 2016. https:/kikakurui.com/b8/B8445-2016-01.html
https://store.irobot-jp.com/client_info/FS/itemimage/img_roomba_ 800 _series.pn:

https://www.vie-orner.com/wp-vie/wp-content/uploads/2022/04/6d3e41ac443ele7eaa74b29fa34d6912-scaled.jpg 3
https://ritsumeikanunivpress.com/wp-content/uploads/2023/08/R41_9197-scaled.jpg

https://www.softbankrobotics.com/jp/set/data/product/whiz/img/case/case_detail ritsumei_img01.jpg



https://store.irobot-jp.com/client_info/FS/itemimage/img_roomba_800_series.png
https://store.irobot-jp.com/client_info/FS/itemimage/img_roomba_800_series.png
https://store.irobot-jp.com/client_info/FS/itemimage/img_roomba_800_series.png
https://www.vie-orner.com/wp-vie/wp-content/uploads/2022/04/6d3e41ac443e1e7eaa74b29fa34d6912-scaled.jpg
https://www.vie-orner.com/wp-vie/wp-content/uploads/2022/04/6d3e41ac443e1e7eaa74b29fa34d6912-scaled.jpg
https://www.vie-orner.com/wp-vie/wp-content/uploads/2022/04/6d3e41ac443e1e7eaa74b29fa34d6912-scaled.jpg
https://www.vie-orner.com/wp-vie/wp-content/uploads/2022/04/6d3e41ac443e1e7eaa74b29fa34d6912-scaled.jpg
https://www.vie-orner.com/wp-vie/wp-content/uploads/2022/04/6d3e41ac443e1e7eaa74b29fa34d6912-scaled.jpg
https://www.vie-orner.com/wp-vie/wp-content/uploads/2022/04/6d3e41ac443e1e7eaa74b29fa34d6912-scaled.jpg
https://www.vie-orner.com/wp-vie/wp-content/uploads/2022/04/6d3e41ac443e1e7eaa74b29fa34d6912-scaled.jpg
https://www.vie-orner.com/wp-vie/wp-content/uploads/2022/04/6d3e41ac443e1e7eaa74b29fa34d6912-scaled.jpg
https://www.vie-orner.com/wp-vie/wp-content/uploads/2022/04/6d3e41ac443e1e7eaa74b29fa34d6912-scaled.jpg
https://ritsumeikanunivpress.com/wp-content/uploads/2023/08/R41_9197-scaled.jpg
https://ritsumeikanunivpress.com/wp-content/uploads/2023/08/R41_9197-scaled.jpg
https://ritsumeikanunivpress.com/wp-content/uploads/2023/08/R41_9197-scaled.jpg
https://ritsumeikanunivpress.com/wp-content/uploads/2023/08/R41_9197-scaled.jpg
https://ritsumeikanunivpress.com/wp-content/uploads/2023/08/R41_9197-scaled.jpg
https://www.softbankrobotics.com/jp/set/data/product/whiz/img/case/case_detail_ritsumei_img01.jpg

ASETIEOR Y MR ORININE

2022~2024

Service
Robotics
b%jjm zwg%%u LLM/VLM® B8y kIS VLAIZ & 2 i (F
h}ttps;//}p mects-me?f’\ergg/ tidy;g—up—robot/ SayCan [Ann et al. 2022] 17 O [Black er al. 2024]
Embodied Al

Vision-and-Language Navigation 74 — 7°/a§§€’/§¢5%/\°4 VLA%’vL A ’\HT'R? L’D’D% %)
Habitat [Manolis e al. 2019] I~YZ—_bBa2lL—v 3> OmniVLA [Hirose et al. 2025]

[Yanamandra et al. 2023]

ARy b~OHFIE [BE] ho [MEeik > YEXIE] ~> 7L TWs 4


https://projects.preferred.jp/tidying-up-robot/
https://projects.preferred.jp/tidying-up-robot/
https://projects.preferred.jp/tidying-up-robot/
https://projects.preferred.jp/tidying-up-robot/
https://projects.preferred.jp/tidying-up-robot/

YIEXIEDRE | IRIEOYIRECE 2 EAE T 5

Semantic Mapping [1-3] Pose Estimation [4, 5]

a5

Chair 0

.

Chair 1

ORy FCANER T I TCHEEINT
EIEWNICZIRC IRV AEI TR T &

P ADHARTE IO =KD

HIEEDAIELRD & H#EE

[1]N. Siinderhauf ez al. "Place Categorization and Semantic Mapping on a Mobile Robot." /EEE ICRA, 2016.

[2] A. Chikhalikar et al. "An Object-Oriented Navigation Strategy for Service Robots Leveraging Semantic Information." /EEE/SICE SII,2023.

[3]1S. Garg et al. "Semantics for Robotic Mapping, Perception and Interaction: A Survey." Foundations and Trends® in Robotics, Vol.8, No.1-2, pp.1-224, 2020.

[4] B. Wen et al. "FoundationPose: Unified 6D Pose Estimation and Tracking of Novel Objects." [EEE/CVF CVPR. 2024.

[5]1L Kapelyukh et al. "DALL-E-Bot: Introducing Web-Scale Diffusion Models to Robotics." /[EEE Robotics and Automation Letters, Vol.8, No.7, pp.3956-3963, 2023.
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Take the green cup from where the
plates and forks are placed.

y 1/ L
. g

1. Object-level map only, no context 2. Target misidentification by LLM

Object Position (x, y, z) Query (e.g., green cup)

apple [1.0,2.0,1.0] @ [ D

green cup | [-3.0,-5.0,0.5] < ] @
e Position of an Object

(e.g., [1.0, 4.0, 0.1])

e 1 &L

1=

ultiple green cups in the environment,
* Which one do the user refer to?
* What action is appropriate?

o

Where is the green
_ cup placed?

i gh= i g

[1] B. Chen et al. ‘“‘Open-Vocabulary Queryable Scene Representations for Real World Planning,”” /EEE ICRA, 2023.
[2] C. Huang et al. “*Visual Language Maps for Robot Navigation,”” /[EEE ICRA, 2023.

[3] M. Shirasaka ef al. “‘Self-Recovery Prompting: Promptable General Purpose Service Robot System with
Foundation Models and Self-Recovery,”’ [EEE ICRA, 2024.
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[1] SS. Kannan et al. “SMART-LLM: Smart Multi-Agent Robot Task Planning using Large Language Models.”
IEEE/RSJ IROS, 2024.

[2] K. Obata et al. “LiP-LLM: Integrating Linear Programming and Dependency Graph with Large Language Models
for Multi-Robot Task Planning.” [EEE Robotics and Automation Letters,2024.

[3] C. Rivera et al. “FLEET: Formal Language-Grounded Scheduling for Heterogeneous Robot Teams.” arXiv

preprint arXiv:2510.07417,2025.

[4] Y. Chang et al. “Hydra-Multi: Collaborative Online Construction of 3D Scene Graphs with Multi-Robot Teams.”
IEEE/RSJ IROS, 2023.

[51Y. Yue et al. “A Hierarchical Framework for Collaborative Probabilistic Semantic Mapping.” IEEE ICRA, 2020.

[6] Y. Deng et al. “MACIM: Multi-Agent Collaborative Implicit Mapping.” I[EEE Robotics and Automation Letters, 2020.
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[3] A. Taniguchi ef al. “Improved and scalable online learning of spatial concepts and language models with mapping”, Autonomous Robots, Vol.44, pp927-946, 2020.
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] Take the green cup from Where the Distribution of P (word | place)
plates and forks are placed. — -3

Ear

<o
A/

Learmng object placement L)
from observations

—I Prompt

<Environmental Information>

- List of probabilities that an object exists at
@(conventional approach) [placel, place2, place3, --]:
navigation (green cup) -> detection (green cup) -> ... « green cup: [0.33, 0.33, O 33, -]
[ ™ - plate: [0.5,0.2, 0.3,

. -M\

ultiple green cups in the environment, . e T
Which one do the user refer to? <Robot Skill> | i Surrounding
What action is appropriate? <Examples of Task> Lglfl"l_(it_'_"fgfr_"f'_t'_o_rl_l

Found target object in place 1

11
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Spatial Concepts-based Prompts with Large Language Models for Robot Action Planning (SpCoRAP)

(b) Action Planning
by an LLM

(a) Prompt Generation from Inference Results
based on a Spatial Concept Model

(c) Sequential Action Execution

by a Behavior Engine
( ) (r =3

=P Prompt Behavior
‘ Engine

navigation (kitchen)

l

object_detection (cup) |«

X, Y)=(*, *) | Position
Word
TR

Image <
‘ Succeeded Control
rmandll Object ) or Failed Command
N J L = y, pick (cup) [ mm——
4‘ Prompts of Inference Results }— ‘
Object Words Place Words o

Probability at [placel, ...]
cup: [0.4,0.3,0.1, ...]
apple: [0.1, 0.3,0.2, ...]

Probability at [placel, ...]
kitchen: [0.4, 0.3, 0.1, ...]
dining: [0.1, 0.3, 0.2, ...]

Linguistic Instruction
Bring a cup from kitchen to dining.

}

place (dining) <

Achievement of Daily Life
Support Tasks

S. Hasegawa et al. "Spatial Concepts-based Prompts with Large Language Models for Robot Action Planning." /[EEE Access, Vol.13, pp.216937-216955, 2025.
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(a) Mixtured \Locatlon Estimator for the Object Placement Large Language
3‘ v (R.obotrlr) Spatial Concept Model B ( (Robot 2) Spatial Concept Model Model
: word | child room, ... |word
. A X ?
Robot 1 Robot 2
dining child room
object s,
.

Searchl?srtzu;;::;?m doll |0 Decomposition and Allocation of Tasksl (c) Probabilistic Planning
and a c#ps bag Allocation Robotl, Robot2
Decomposition I > " Robot
Prompt : o Prompt : A Robo
Decompose subtasks 1nt'0 independent « Observed on each
subtasks whenever possible o
Sub Task 1 ﬂqor probability of _»l
Search for a penguin doll. Ot,)JeCt placement Robot 2
Sub Task2 * List of rooms l
Search for chips bag.

BRI Hl—etal “KBBEEBETNVICLZBEHOXR Y FOHBREL 2R 7L EAVERBEEOIAR MR X075y FFR5%, Vol.43,No.7, pp.703-706, 2025.
K. Murata et al. “Multi-Robot Task Planning for Multi-Object Retrieval Tasks with Distributed On-Site Knowledge via Large Language Models.” Artificial Life and Robotics,2026.
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RoboCup (ARA v 7)) & 1%

AlPARy P AHE LERA GO FOEEENE L TEMIEE 22BN E LT-.
BERSHEOR Y ML B3HEE (1992FIC%E)

—_—
[===TN4

'E‘ .
FAE2050F £ TIC, Yy h—DHRF vy EF > F—LICEH TS,
BEEHOb1—< /A ARy bOF—L%EES

ORhy 7oa=7
=< IS (11U 19U T AR R)
4 . - ; N https://www.robocup.org/
ARAyT7AXXNYTIL

https://www.robocup.or.jp/

16


https://www.robocup.or.jp/
https://www.robocup.or.jp/

RoboCup@Home & (&

HeEEFTcoorRy bORBEZAEE L.
JEY T IL—LPF /?‘/focézwzzf‘fmiﬁc:iam’c
ABEDES LICRILD2EEZ VWHDICEKITTESD 2D

Cup 2026' Jp_)g\

R A2 3 B E6-7 (B
(SFE 38 E)

‘T—f775VF7W—A FXXT4/7Z&/Q—F: v—v«hxﬁyﬁ—ﬁr

) —2" (OPL) 7oy b 7r—LY—2 (DSPL) 75y b7 +—LY—2 (SSPL)

BEL-0Ky b EES hazgEgEEOARY NHSREER V7 bV IART 4 7 AED
Pepper#{£H

https://2026.robocup.org/
https://www.robocup.or.jp/robocup-athome/
https://x.com/sobits_soka 17
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RoboCup@Home® % ?EZ

\ ST N
\ Hibikino-Musashi@Home QV2026
RC2625 - Receptionist / W{J(#

https://www.youtube.com/watch?v=C-csIXvmuvA
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RoboCup Japan Open @Home League

RoboCup@HomeDEARA XS
NAY =T LNZHEEY —7HH B
(DSPLIZBeginner/AdvancediZ U — 7 A DH 1 3)

T T
a7

FEEGW I B (54 (3473)

~ 40

SCORE TOTAL
0

14th ch 46 (s)

Staw G
X F vy QLISPENSBYET AL ZREOPEO
BB IPROE Y EM> TREN .

v

7'V v < (Bridge) : 232 a2lL—<3YOPL (S-OPL): RoboCup@Space Challenge
HENEAERLAFIY —2 SIGVerse (2L —%) #EAL, JAXADBIFLZISSEFEH AR Y b
AV &5 avAaEALFY—~ Int-Bal2ZfERAL. ISSOY I 2L —
SN TFERITEOXERZT S -7

https://sites.google.com/site/robocuphomejapan/home?authuser=0 ~ L
https://www.kawada.jp/csr/report/detail/20250616_439.html (2 O 2 6 E 75\ D F’ﬁ TE)
https://www.nii.ac.jp/news/release/2018/0123 .html

https://robocupatspacejp.github.io/years/2026.html 1 9
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RoboCup@HomeUADFEF &= : FCSC WRS

World Robot Summit

Future Convenience Store Challenge (FCSC) WRS D
Oy MK VREROBBEERL, BEICHAY—c2ERHTe DO
KEDAVEZIVRRAMFP%2FERT B 2B E T 55

v '
7 Sk

Restock & Disposal

https://worldrobotsummit.org/
https://f-csc.org/ 20
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OIT-RITS & &

KBRITEKZE (OIT) LiMEKXRE (RITS) ICL 5EEERIF—L
(RoboCup Japan Open 2018 @HomelZHE)

KRTEAT 3324 —>avARy MREE (FE #R) @

UMERF AR X T LARRE (50 BX) -y \?
NS "
Q.

@O aRy hZEBREICEATEMICEAZTFDOOIT, AIFFERICEAEFTFDORITS
EET2ZET, BLWD5HH %

Team QIT-RITS

Q@ HFEDOEEIOHRE LTHRILTAIEZEHEL, HARE - HAEEDONA
ICBWT, FREDH BEY A% EE

==

https://sites.google.com/em.ci.ritsumei.ac.jp/oit-rits-wrs2020
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N FE TDEE)
* RoboCupT®D32E £0pen Challenge

F— L DRI DR CEFHIAR
T7A—FAHAEBR-TEVAML—Y 3V

RoboCup JP
@Home 2024
RoboCup JP
@Home 2023
WRS2018
RoboCup JP
@Home 2021
RoboCup JP
@Home 2019
2021FH 5
RoboCup JP EA&)IIEmM gaboCugonPz
@Home 2018 ome % OIT Challenger & Duckers

IZOIT-RITSORIDF — L%

_—
OIT Challenger & Duckers OIT-RITS 22
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A BTEICIERTE 57 /55 — AR 2 O & MOONSHOT

ISHIGURO Project, Moenshot Goal 1: Realization of a society in which human beings can be free
from limitations.of bodybrdin, space, and time by 2050.
N N

JAPANESE |CONTACT

@ AVATAR
t', SYMBIOTIC About Members Media Activities Achievements
SOCIETY

he Rea‘iﬁ,at}n of an Avatar-Symbiotic Society
where Everyone can Qomv\ctlve Roles without Constraint

AVA'rAﬁvmmonc §ocne1-v

/ RERBETOVANRNRT Ay - TRE—H—EX
E'IEA ﬂig’ » https://vvvvvv.voutube.com/watch?VZQJ7TXb66Cbk

G4-4: i:ﬁ%ﬂi‘ﬁ%CAd)ﬁﬁnﬁﬁ%
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A Review of Open-Vocabulary Semantic Mapping and

Navigation with Foundation Models for Mobile Robots
[Y. Hagiwara & S. Hasegawa, Zenodo preprint, 2026]
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