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Summary of the project

We will conduct research and development of "collaborative Al
robots" that can respond flexibly to different situations and perform
tasks in difficult environments such as disaster sites. This
technology will also be useful in the construction and maintenance of
infrastructure on the ground.

Milestone by year 2030

Aiming to mitigate natural disasters (river channel blockage), we
will develop a multi-unit cooperative AI robot system that can
respond flexibly to different situations than expected.

Milestone by year 2025

We will develop a prototype of a system of multiple cooperative Al
robots that can respond flexibly to different situations than expected
for the purpose of mitigating natural disasters (river channel
blockage).

Project structure

The major goal of this R&D project is "realization of infrastructure
construction adapted to various environments by cooperative Al
robot systems. To realize this major goal, we have set up three
research and development items: "1. an Al robot system to innovate
earthwork" (hardware), "2. a dynamic cooperative system for
multiple robots" (AI to control multiple robots), and "3. a sensor pod
system for a bird's eye view of the work site" (Al to evaluate sensing
technology and the environment), and have conducted research and
development in parallel (Figure 1). After 2024, we will focus on robot
systems that can respond to natural disasters (especially river
channel blockage disasters), promote technological innovation, and
aim for system integration of these technologies (Figure 2).

. Robot Hardware
Earthwork Innovation

[ 1-1. Open design for hardware development (Osaka Univ.) ]

1-2. ive earthwork tec I 1-3. ive robotic mobility
(Osaka Univ, Tokyo Inst. of Tech., Nara technologies (Osaka Univ, Tohoku
Inst. of Sci.&Tech., YANMAR CO, LTD.) Univ., The Univ. of Tokyo)

1-5. Technologies for dealing
with river channel blockages
(KUMAGAI GUMI CO,LTD,
Kokusai Kogyo Co,, Ltd.,
Kogakuin Univ.)

1-6. Construction technologies
for lunar landing sites
(Keio Univ., JAXA,

Kyushu Inst. of Tech.)

1-4. Robot platform development
(YANMAR CO,, LTD,, Keio Univ,, Public Works Research Inst.)

‘environments and innova
nfrastructure construction

4-1. Construction of simulated
i and field i

information

(Kyushu Univ,, JAXA,
KUMAGAI GUMI CO,LTD)

[ 2-1. Dynamic collaboration ]

3-1. Elemental technologies for algorithm (The Univ. of Tokyo)

sensor pod (Kyushu Univ,, The Univ.
of Tokyo, Nara Inst. of Sci.&Tech.,
Kokusai Kogyo Co., Ltd.)

2-2. Self-organizing algorithm for
the team formation of Al robots

3-2. Integration of sensor pod system
(Kyushu Univ., The Univ. of Tokyo)

(The Univ. of Tokyo, Seikei Univ.
Public Works Research Inst.)

operator (The Univ. of Tokyo, Seikei Univ.

Public Works Research Inst.)

2-3. Multi-robot teleoperation by a solo
3-3. Environmental Evaluation Al (The
Univ. of Tokyo, Tsukuba Univ., Riken)

Figurel: Item structure and members (2020-2023)
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Y gration (SI) of Di: Resp Technology for River-Channel Blockage

5: System integration (SI) of emergency
investigation for river channel blockage

6: System integration (SI) of emergency
restoration work for river channel blockage

6-1: SI of Emergency Restoration Work Technology for

a River-Channel Blockage (Kokusai Kogyo Co., Ltd.) a River-Channel Blockage (KUMAGAI GUMI CO., LTD.)

5-1: SI of Remote Information Gathering Technology for l

Restoration Work (Yanmar CO., LTD.)
6-3: R&D of Ground Strength Survey for determining
the entry of construction machinery into disaster site
(Tohoku Univ.)

6-4: Development of sensor-pods to support
emergency restoration work for a river channel
blockage (Kurazume-Lab, Kyushu Univ.)

5-3: Risk assessment of river channel blockage using

525 ST6f wiiter level sersore:for.a River-Ghantial 6-2: Realization of high-precision work for construction
Blor.:kage (The Univ. of Tokyo) robot to enable on-site adaptation for Emergency
[ environmental assessment AI (The Univ of Tokyo/RIKEN)

5-4: SI of Topographic Displacement sensors for a River-
Channel Blockage (Chiba Inst. of Tech.)

7: Technologies supporting emergency restoration work for river channel blockage

7-1. Evaluation Methodology for Robotic-Earthwork
Systems (Mitani-Lab, Kyushu Univ.)

7-4: Machine Learning for Advanced-Ground-
Excavation for Excavators (Nara Inst. of Sci. & Tech.)

7-5: Work-Distributed Excavation Technology with
Multiple Small Construction Robots (Seikei Univ.)

based on open-design concept (Osaka Univ.)

7-3. Development of powerful & soft-actuation
technology for sensor fixation in a disaster

@ Small Construction Robots (The Univ. of Tokyo)
environment (Tokyo Institute of Technology)

7-2. Robotic technology for Earthwork Innovation I

7-7: A robot hand with flexible handling for use with
construction robots (ETH Zurich)
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Figure2: Item structure and members (2024-)

[ 7-6: Dynamic Cooperation Technology for Multiple l
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