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RESEARCH AND DEVELOPMENT OF AI AGENTS
USING A PROPRIETARY LLM

Teruaki KITAGAWA, Yuichi HIRAMATSU, Yoshitake TAKAHASHI,
Yutaka UTSUNOMIY A, and Ryosuke ANAMI

This study presents the research and development of Al agents specialized for internal business
operations. We implemented four types of agents: (1) a document generation agent that automatically
produces planning and reporting documents from special specifications and related materials; (2) an image
tracing agent that converts drawing images into CAD data through OCR, line detection, and vectorization;
(3) a cross-domain data retrieval agent that enables integrated searches across report texts, drawings, and
images; and (4) a 3D design support agent that generates three-dimensional models from two-dimensional
drawings and reflects dimensional modifications. In addition, a trial calculation system for bridge pier
design was developed, which optimizes reinforcement conditions using automated GUI operations and a
binary search method, and outputs results in CSV and PFI formats. Furthermore, a no-code application
platform is being developed to promote operational deployment by modularizing these agents as reusable

nodes.
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UTILIZING AI IMAGE ANALYSIS BUSINESS DEVELOPMENT
OF DX SUPPORT SERVICES

Yutaka UTSUNOMIY A, Hideki SASSA, Takashi NAKATA,
Katsuya KINOSHITA, Masaki YOSHIOKA and Takafumi MIZUNO

In recent years, Japan has been required to actively promote DX using new technologies such as Al
(Artificial Intelligence) and IoT (Internet of Things), in order to solve issues such as increasing
infrastructure management costs and a shortage of workers due to the declining birthrate and aging
population. In addition, the MHI Group's business development targets include expanding orders from local
governments and entering the private sector, and it is necessary to promote technological development and
service deployment with this in mind in research and development.

In this paper, we propose a method to realize a service that contributes to the efficiency and sophistication
of infrastructure maintenance activities, by using images obtained from cameras and Al technology in order
to achieve sustainable and effective infrastructure maintenance.
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RESEARCH AND DEVELOPMENT OF AI TECHNOLOGY
FOR CTI INNOVATION

Naoki TAGASHIRA, Yuichi HIRAMATSU, Yoshitake TAKAHASHI,
Yutaka UTSUNOMIYA, Tatsunari YASUTOMI, Yousuke HINO, Yuki HARA,
Rikuto ARAKAWA, Taisei NAKAMURA, Hideki SASA, Keiya SATO,
Qudratullah AFSHAR and Teruaki KITAGAWA

From 2023 to 2025, a total of 43 research themes were conducted: 31 themes related to Al technologies
encompassing image analysis, prediction and analytics, generation, and execution, and 12 themes related to ICT
technologies covering virtual space, sensing and monitoring, automation, and implementation. Of these, 15 themes
were carried out in 2025, including those continued from the previous year. Key topics included research utilizing
multimodal large language models (LLMs), Al-based surrogate models, causal analysis, processing tools for ETC2.0
data and point cloud data, support systems for geotechnical model development for design and drawing review
(electrical facility design), and no-code application development. Over the three-year period, a total of 30 papers were
submitted as oral presentation papers and peer-reviewed journal articles. Furthermore, research outcomes expected to
be widely utilized by a large number of users - such as the application of generative Al with acquired domain-specific
knowledge - were released as internal web applications with the aim of improving accessibility and usability.
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ADVANCED RESEARCH ON DESIGN SUPPORT SYSTEMS USING 3D DATA

Taro HORIKAWA, Takahiro MASUDA, Tatsutoshi SAKAMOTO
Taiki YOSHIDA, Shun UKAI, Takashi FURUNO, Masayuki USUI
Toshiya OKUNO, Rei FUJITA and Isamu YANAGITA

In this study, a 3D design support system has been developed to enable effective use of 3D data in practical
design work for civil engineering structures such as sluiceways, bridges, and retaining walls. The system is
designed to use 3D models as the core of the design process, linking them with 2D drawings and structural
calculations.

In the current year, the developed system was released for in-house use and applied to actual design
projects. Through practical application, improvements in design efficiency and ease of structural
understanding were confirmed, while issues requiring further refinement were also identified. Based on
feedback from practical use, functional enhancements were implemented, including calculation support for
sluiceways, expanded applicability to skew and curved bridges, and the development of a design support
system for retaining walls.

These results demonstrate the effectiveness of integrating 3D data into the design workflow and indicate
the potential for expanding this approach to other types of structures and design fields. Future work will
focus on further functional improvements, application to sabo dams, and the accumulation and utilization
of design data to enhance design quality and productivity.
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RESEARCH ON CREATING MECHANISMS FOR BUILDING
A SUSTAINABLE SOCIETY

Daisaku IZUMI, Yasushi MIYAJIMA, Kazutaka KOYAMA and Mitsuhiro MATSUDA

This study focused on Aka Village in Fukuoka Prefecture as a field site, developed a logic model to
realize co-creative development between rural and urban areas, and created a business scheme for
regional revitalization centered on a commuter farming program utilizing abandoned farmland. The
study explored various initiatives, including the regeneration of abandoned farmland, agricultural
experience programs, the use of digital technologies such as IoT cameras for monitoring crop growth
and observing routes of wildlife intrusion, the discovery and utilization of regional resources, and the
construction of co-creative communities. Through these multifaceted efforts, the study examined new
possibilities for regional revitalization.
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