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Development of Motion Generation Technology to Realize Robots that Perform
Various Tasks according to Natural Language Instructions

Hashimoto, Atsushi
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Norman 7
Planning Domain Definition Language: PDDL

In this project, we developed a general-purpose computational model to make
robots perform tasks based on verbal instructions. The design was based on Norman"s seven stages of
action model. We nearly completed the action flow for a robot controlled by verbal commands, using a

salad as a test subject. By employing the Planning Domain Definition Language (PDDL), we enhanced
the system®s explainability and reliability, achieving control without the need for training data.
This allowed us to create a more practical system compared to conventional black-box type systems.



FA)
90,000

29
30

80,000
71% o0
60,000
50,000
40,000
30.000

20,000

10,000

Preferred Networks

0
1965

EEEHAD ‘ ‘

il [
-3 A0 577 F l
£ An E i

H ZHA0

! (sﬁﬁu:!

i !

i !

- 1
BT e

i O~ '
. I}

29

1975

1985 1995 2005 2015 2025 2035 2045 2055
EE

2065

Object Picking

Object Picking

Object Picking

8 PDDL -
E = Cinit Planner A
o= = (is-whole carrot)
85T
152
“Slice the carrot = = Z
d lace it in th g 5 (:goal 4. 13 7
and place it in the gy 77 (is-sliced carrot)
bowl” >
if(goal == result): N e
wait_next_instruction() ('(’iess_‘;:;‘ce d carrot) 5.
else: a@’ -
retry(init=result, goal)
7. 6.
2. 7
D.A_Norman 7




(Vision-Language Model: VLM)

1.
2
3 ViLaln [1](I1CRA2024
) ViLaln

2]
1CRA2024 Workshop Cooking Robotics:
Perception and motion planning Best

Video Award 4

[11 2]
[31 [1CRA2024

Workshop Best Poster Award

IEEE Spectrum

» VA t129 28

4. PDDL
YouTube )

[1-3]

[4,5,9,10] [7,8]

VLM
API1

(6]

Proposed Framework Input

Output:

(Large Language Model: LLM)
2.

PDDL

PP
msuucuon

“Slice the carrot and

[ place it in the bowl.”

Vision-Language )

Intarnratar
HICT OISy

(ViLaln)

Textual Scene

Description

Domain Knowledge
- Object characteristics

_ Insutloutsut examples
NPpUUOUIpUL eXampies

-
LLM 5 1
\ Re-Prompting |

<<problem.pddI>>

i

1 Ahinnta

L o
d.)
5 aese SE oi
©
3. mmT state s valid W
b (GEE Plan
Drahlam Nacarintian e —

3. ViLaln




[1] Keisuke Shirail, Cristian C. Beltran-Hernandez, Masashi Hamaya, Atsushi Hashimoto,
Shohei Tanaka, Kento Kawaharazuka, Kazutoshi Tanaka, Yoshitaka Ushiku, Shinsuke Mori,
“ Vision-Language Interpreter for Robot Task Planning,” 1CRA2024

ICRA 2024

[2] Jeremy Siburian, Cristian Camilo Beltran-Hernandez, Masashi Hamaya, “ Integrated
Task and Motion Planning for Real-World Cooking Tasks,” 1CRA2024 Workshop (Best Video
Award)

[3] Cristian Camilo Beltran-Hernandez, Nicolas Erbetti, Masashi Hamaya, “ Slicelt! -
A Dual Simulator Framework for Learning Robot Food Slicing,” [1CRA2024 (Best Poster
Award at a I1CRA2024 Workshop)

[4] , “ Vision & Language o
/ , 2024 (
)
[5] , Al K
, 2024
[6] 6 , w“
) NEDO
Al , 2023,
[7]1 Nikkei Tech Foresight,” ChatGPT Al 7 URL:

https://www.nikkei .com/prime/tech-foresight/article/DGXZQOUC28A310Y3A220C2000000,
Nikkei Tech Foresight

[8] TOKYO FM, “ presents Solution in my life -
TOKYO FM 80.0MHz-,” 2022 ( )

[°] >

, 2021

[10] ’ : , "
, 2021



2 0 0 0

Ishikawa Reina Hamaya Masashi Von Drigalski Felix Tanaka Kazutoshi Hashimoto Atsushi 10

Learning by Breaking: Food Fracture Anticipation for Robotic Food Manipulation 2022

IEEE Access 99321 99329
DOI

10.1109/ACCESS.2022.3207491

Nishimura Taichi Sakoda Kojiro Ushiku Atsushi Hashimoto Atsushi Okuda Natsuko Ono 29
Fumihito Kameko Hirotaka Mori Shinsuke

BioVL2: An Egocentric Biochemical Video-and-Language Dataset 2022
Journal of Natural Language Processing 1106 1137
DOl

10.5715/jnlp.29.1106

PRMU

2023

Keisuke Shirai, Atsushi Hashimoto, Taichi Nishimura, Hirotaka Kameko, Shuhei Kurita, Yoshitaka Ushiku, Shinsuke Mori

Visual Recipe Flow: A Dataset for Learning Visual State Changes of Objects with Recipe Flows

COLING2022

2022




Atsushi Hashimoto, Taichi Nishimura, Yoshitaka Ushiku, Hirotaka Kameko, Shinsuke Mori

Cross-modal Representation Learning for Understanding Manufacturing Procedure

HC112022

2022

Nishimura Taichi Sakoda Kojiro Hashimoto Atsushi Ushiku Yoshitaka Tanaka Natsuko Ono Fumihito Kameko Hirotaka Mori
Shinsuke

Egocentric Biochemical Video-and-Language Dataset

The 4th Workshop on Closing the Loop Between Vision and Language in conjunction with 1CCV2021

2021

Nishimura Taichi Hashimoto Atsushi Ushiku Yoshitaka Kameko Hirotaka Mori Shinsuke

State-aware Video Procedural Captioning

The 29th ACM International Conference on Multimedia

2021

2021




2021

28

2022

2022-032176

2022

(Inoue Nakamasa)

(10733397) (12608)
(Ushiku Yoshitaka)
(10784142) (92668)




(Hamaya Masashi)

(10869176) (92668)

(Matsubara Takamitsu)

(20508056) (14603)

(Mori Shinsuke)

(90456773) (14301)

(Beltran-Hernandez Cristian

Camilo)

(30984017) (92668)
2021 11 30

(Von Drigalski Felix)

(90869215) (92668)




