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Technological advancements in sporting events
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YOSHIKAWA Takeshi ANDO Wataru

This issue focuses on "Technological Advancements in Sporting Events." As various technologies
are increasingly used in recent sports, we present expert explanations on specific case studies for
solving diverse challenges. We also explore the expanding definition of sports and the relationship
between technology and ethics. We expect these advancements to enhance human and

organizational capabilities, fostering industrial growth and community revitalization.
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Beyond the limits of disaster radio systems . Drone-based evacuation support in a coastal surfing destination
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This paper presents a case study of a drone-based disaster prevention system implemented in
Ichinomiya Town, a coastal surfing destination. Conventional disaster prevention radio systems have
limitations in reaching offshore users. The proposed system enables automated drone operations for
evacuation announcements and real-time monitoring. Its effectiveness was validated during tsunami
warnings. This case also illustrates how sports activities can drive the social implementation of
disaster prevention technologies in coastal areas.
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Overlay power supply service (distributed critical power supply) at international sporting events
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MAKINO Toshiaki
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Overlay power supplies at international sporting events are critical power sources where
momentary voltage drops and power outages are unacceptable. Therefore, to ensure reliability,
safety, and scalability, generators, uninterruptible power supplies (UPS), and other technologies are
utilized. We believe these technologies can be applied to improve power resilience against natural
disasters, which have become increasingly frequent in recent years.
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Competition wear and regulations for top athletes
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In recent years, Japanese athletes have achieved remarkable success at the Olympic Games and
World Championships. These accomplishments are the result of various interconnected elements
being shared and integrated, including coaches and federation staff who support the athletes, the
development and refinement of sporting eguipment, the tactics and strategies devised to get high
performance and adaptation to new regulations. Here, | will focus on the long-standing efforts in the
development and improvement of sports equipment, as well as on new regulations, and provide an
explanation.
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Advanced stadium technologies for fransforming sports viewing into emotional experiences
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In Japan, stadium architecture is expected to deliver higher value amid aging facilities, rising
maintenance costs, and the shift from “playing” to “watching” sports. ICT, audiovisual, and lighting
technologies enhance the spectator experience, while multiple uses and stronger ties to the city
increase daily activity. Demand is growing for sustainable stadiums that support environmental
stewardship, resilience, and adaptability for future needs.
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Application of Microscopic Simulation in Transportation Planning for Games Personnel
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In large-scale sporting events, accredited personnel transportation involves concentrated arrivals
and departures within limited time periods, requiring plans that ensure both safety and smooth
operations. This study applies a microscopic simulation integrating pedestrians and vehicles to
real cases, capturing congestion, crowding, and localized conflicts quantitatively and visually. The
results indicate the method’'s usefulness for planning and for supporting consensus-building among

stakeholders.
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Optimum heating control system for stadium turf grounds
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In soccer stadiums the quality of play is determined by the availability of high-quality grass.
Stadiums for the FIFA World Cup are required to cover the stands with roofs and to have natural
grass fields that remain green year-round. However, the shade cast by the roofs has a significant
impact on grass growth, making it a challenge to maintain a constant green state throughout the
year. This paper reported on the overview and effectiveness of the soil temperature control system
that has been installed on the grass fields of several large, covered stadiums. In recent years, the
effectiveness of this system has been confirmed, not only for heating but also for cooling.
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Evolution and future prospects of wearable devices and software services
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This paper provides an overview of the evolution of wearable devices and software services in
field sports, with a primary focus on soccer and rugby. It examines the integration of core sensor
technologies—comprising GNSS, IMU, and communication modules—alongside the increasing
sophistication of performance analysis driven by software. Furthermore, the paper presents future
developmental trajectories, such as the implementation of Al-powered digital twins. Through this
discussion, the study elucidates the structural transformation of sports technology from mere
'measurement tools' into a critical 'decision-making infrastructure’.
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