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 News  

UEC and Poznań University of Technology Launch Two-Year International Education and 

Research Project with NAWA Support 

 

The University of Electro-Communications (UEC) has been awarded a major two-year grant from the 

Polish National Agency for Academic Exchange (NAWA) to launch a new joint project with Poznań 

University of Technology (PUT)  

https://put.poznan.pl/en 

The project, titled SEIKO – Strategic Education & Interdisciplinary Knowledge Orchestration, will run 

from September 2025 to August 2027 and aims to strengthen international education, research 

collaboration, and researcher mobility between Japan and Poland. 

Background 

UEC and PUT have maintained active academic exchange for many years. As global collaboration 

becomes increasingly essential for addressing complex societal and technological challenges, both 

universities initiated the SEIKO project to build a more structured, long-term partnership. The 

initiative brings together expertise across engineering, information science, and digital technologies.  

The project was selected under NAWA’s Strategic Partnerships Programme, which supports 

universities in enhancing their international competitiveness through joint research, education 

programmes, and researcher exchange. 

 

Project Goals and Activities 

SEIKO will advance internationalisation through five coordinated activities designed to benefit 

students, early-career researchers, and faculty from both institutions. 

Remote Access to Shared Laboratories 

UEC and PUT will develop an online platform connecting advanced laboratories at both universities, 

enabling students and researchers to conduct joint experiments and training remotely in fields such 

as AI, cybersecurity, communication networks, and data analysis. 

 

Building Strong Researcher Networks 

The programme will organise bilateral workshops, small research exchanges, and networking 

meetings to help researchers form new collaborative teams and co-develop project ideas. 

https://put.poznan.pl/en
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Support for Doctoral Students 

Doctoral students will receive mentorship, opportunities to join international research groups, 

internships, and training for applying to global research grants. The programme also promotes 

exposure to commercialisation pathways. 

Educational Programmes for Master’s Students 

Intensive courses, seminars, and summer schools will be offered to help master’s students 

strengthen technical skills and develop intercultural communication abilities essential for global 

careers. 

 

Outreach and Public Engagement 

Both universities will share project outcomes through joint public-relations activities, helping to 

highlight the impact of international academic collaboration and increase visibility of UEC’s global 

initiatives. 

 

Expected Impact 

The SEIKO project will enable broad two-way mobility between Japan and Poland, using both in-

person and hybrid formats. Participants are expected to gain stronger cross-cultural communication 

skills, project-management experience, and the ability to conduct international teamwork—

competencies increasingly needed in the global research environment. 

Importantly, teaching materials co-developed through the project will be made available online for 

at least five years after completion, expanding access for students worldwide.  

Comment from Poznań University of Technology 

Professor Mariusz Głąbowski, Vice-Rector for International Affairs at PUT and Project Manager, 

commented: 

“We are honored to begin this strategic project with UEC. SEIKO will enhance the quality of 

education and research at both universities and strengthen the academic bridge between Poland 

and Japan.” 
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 News  

UEC Selected for JICA Grassroots Technical Cooperation Project to Advance Blueberry “DX” 

Agriculture in Uzbekistan 

 

The University of Electro-Communications (UEC) has been selected by the Japan International 

Cooperation Agency (JICA) under its Grassroots Technical Cooperation Project (Cooperation Support 

Type) to implement a groundbreaking program in Uzbekistan titled: “Formation of a new blueberry 

specialty region and improving livelihoods of small-scale young farmers through DX technologies.” 

The project will span two years and four months, beginning in fiscal 2025.  

Background and Purpose 

Uzbekistan is working to revitalize its agricultural sectors and increase high-value crop production 

under its national development policies. Against this backdrop, UEC will support the formation of a 

new region specializing in blueberries by young small-scale farmers—particularly in saline-irrigated 

land that has hitherto been underutilized. 

By combining cutting-edge digital technologies with agricultural practice, UEC aims to raise the 

productivity, quality and sustainability of blueberry cultivation, thereby improving farmer livelihoods 

as well as creating a model for value-added horticulture in Uzbekistan’s emerging specialty crop 

sector. 

Project Scope and Innovative Approaches 

The project comprises several innovative components 

Introduction of salt-tolerant pot cultivation on saline-affected irrigation land. Many irrigated lands in 

Uzbekistan suffer salt accumulation; therefore, the use of pot cultivation and salt-tolerant varieties 

will enable young farmers to bring formerly marginal land into productive use. 

Use of 3D remote guidance and generative AI. UEC will implement DX (digital transformation) 

techniques including remote 3D video guidance and generative AI, enabling specialist support of 

farmers in real time—even from Japan. This allows hands-on conversion of know-how without the 

need for constant physical travel. 

Capacity building for young small-scale farmers. Approximately 80 young farmers will participate in 

the program, receiving training not only in cultivation techniques, but also in marketing, value-chain 

thinking, and use of smart-agriculture tools. 

Localization and sustainability. The project emphasizes sustainable management of the blueberry 

specialty region by integrating local community structures, extension systems and digital networks 

for longer-term viability beyond the project period. 
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Expected Outcomes and Benefits 

Through this initiative, UEC and JICA expect to achieve the following outcomes: 

 Establishment of a demonstrable model of high-value blueberry production on formerly 

marginal land in Uzbekistan, promoting economic opportunity for young farmers.  

 Transfer of advanced Japanese agricultural technology and expertise in a digital format that can 

be scaled to other crops, other regions, and other countries. 

 Strengthening of international cooperation in agriculture, nutrition, and rural development, 

aligned with Japan’s support agenda in Central Asia. 

 Enhanced global visibility for UEC’s role in combining ICT, digital transformation, and 

sustainable agriculture, in line with the University’s strategic mission.  

 

UEC’s Role and Institutional Commitment 

As the implementing institution, UEC will mobilize its expertise in remote systems, digital guidance 

platforms, artificial intelligence, and cross-disciplinary collaboration between engineering and 

agriculture. UEC will partner closely with local Uzbek institutions, extension services, young farmer 

networks and JICA’s field operations to ensure effective project delivery. 

UEC is committed to rigorous monitoring, dissemination of results, and developing a replicable 

model that can inform future cooperation in specialty horticulture and digital agriculture.  

Looking Forward 

This project underscores the growing importance of digital transformation in agriculture and 

international cooperation in largely untapped agricultural regions. By combining UEC’s technological 

expertise with JICA’s development framework and Uzbekistan’s ambition to expand high-value 

horticulture, the initiative offers a compelling example of how Japan-based universities can 

contribute to global food and rural-development challenges. 

UEC will publish progress updates and outcomes on its website and through its international  

cooperation communications channels. 

 

About JICA’s Grassroots Technical Cooperation Project  

The Grassroots Technical Cooperation Project (also known as the “Kusano-ne” scheme) allows 

Japanese schools, NGOs, municipalities, independent administrative institutions and research 

organizations to engage in self-less international cooperation in developing countries.  
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(In Japanese)  

https://www.jica.go.jp/activities/schemes/partner/kusanone/index.html  

 

It emphasizes small-scale yet high-impact activities directly benefiting local communities, helping to 

build capacity, promoting sustainability and boosting local development. Past call statistics indicate 

a rigorous selection process: for example, the 2024 application round accepted 22 of 78 

submissions, representing a 28 % selection rate.  

(In Japanese) 

https://www.jica.go.jp/activities/schemes/partner/kusanone/shien/index.html  

 

 

 

 

 

https://www.jica.go.jp/activities/schemes/partner/kusanone/index.html
https://www.jica.go.jp/activities/schemes/partner/kusanone/shien/index.html


 

 The University of Electro-Communications 1-5-1 Chofugaoka, Chofu, Tokyo 182-8585 

© 2026 The University of Electro-Communications. 

 

 

 

Vol.7, February 2026 

  

 Research Highlights：Research   

Hidden brain signals uncovered: How cells weaken connections to shape memory 

 

Brain cells adjust memory by weakening their connections. This study uncovered an unexpected 

signal inside cells that triggers this weakening, offering new clues to how learning and forgetting 

work. 

 

Our memories are not fixed. The brain constantly reshapes them by strengthening or weakening the 

connections between nerve cells. Here, “shape” refers to how experiences are stored, adjusted, or 

even forgotten as neurons fine-tune their communication. A recent study by Shinji Matsuda and 

colleagues has revealed an unexpected signal inside brain cells that plays a key role in this 

adjustment process, shedding light on the delicate balance between learning and unlearning.  

The researchers focused on a phenomenon known as long-term depression (LTD), in which neurons 

weaken their connections by reducing the number of AMPA-type glutamate receptors on their 

surface. In the hippocampus, this mechanism is thought to be important for erasing old memories 

and making room for new ones. In cultured hippocampal neurons, the team found that blocking a 

molecule called Toll-like receptor 9 (TLR9) prevented the usual removal of AMPA receptors after 

stimulation. Reintroducing TLR9 restored the effect, showing that this receptor is essential for LTD. 

The surprising part of the story lies in what activates TLR9. Rather than detecting invading microbes, 

as in the immune system, TLR9 in neurons responds to fragments of mitochondrial DNA released 

when mitochondria undergo stress and degradation. The researchers observed that stimulation of 

neurons led to mitophagy—the recycling of damaged mitochondria—and the release of 

mitochondrial DNA into the cytoplasm. This DNA bound to TLR9, triggering a chain of events that 

ultimately caused AMPA receptors to be internalized. When mitochondrial DNA replication or 

mitophagy was inhibited, the pathway was blocked, highlighting the central role of this “self-DNA” 

signal. 

Further experiments showed that TLR9 activation leads to the engagement of caspase-3, an enzyme 

most often linked to cell death. In this case, however, caspase-3 acted in a controlled, non-lethal 

way to regulate receptor trafficking. This sequence—mitochondrial DNA release, TLR9 activation, 

and caspase-3 signaling—forms a newly described pathway by which brain cells weaken their 

connections during LTD. 

This discovery challenges the conventional view of innate immune receptors as purely defensive 

tools and reveals a previously unknown role in everyday brain function. It also suggests new ways of 

thinking about how cellular stress influences memory. Mitochondrial dysfunction is common in 

aging and in neurological disorders such as Alzheimer’s disease. The release of mitochondrial DNA 

and its detection by TLR9 may therefore provide a link between energy metabolism, immune  
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signaling, and cognitive decline. 

 

Reflecting on the broader significance of the findings, the authors note: “Our study shows that 

memory is not shaped by neurotransmitters alone. Signals from within the cell, such as 

mitochondrial DNA, can directly influence how neurons strengthen or weaken their connections. 

This gives us a new perspective on how learning and forgetting are regulated at the molecular level.” 

Looking ahead, many questions remain. How does TLR9 communicate with caspase-3 in detail? 

Does this pathway operate during actual learning tasks in animals, not just in cultured cells? Could 

over-activation of this system contribute to disease, and might targeted therapies help preserve 

synapses in conditions of cognitive decline? 

By uncovering a hidden role for TLR9 in brain cell communication, Atarashi and colleagues have 

identified a new molecular link between the cell’s inner machinery and the brain’s ability to adapt. 

Their findings not only deepen our understanding of the biology of memory but also open the door 

to potential strategies for protecting the brain against degeneration. 

 

Reference 

Naoya Atarashi, Misaki Morishita, Shinji Matsuda, Activation of innate immune receptor TLR9 by 

mitochondrial DNA plays essential roles in the chemical long-term depression of hippocampal 

neurons, J. Biol. Chem. (2024) 300(3) 105744.  

https://doi.org/10.1016/j.jbc.2024.105744 

 

Associate Professor, Shinji Matsuda  

http://www.matsuda-lab.es.uec.ac.jp/english/index.html 

 

 

https://doi.org/10.1016/j.jbc.2024.105744
http://www.matsuda-lab.es.uec.ac.jp/english/index.html
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Research Highlights：Research   

Dancing in time with music: How ballet reveals hidden rules of rhythm 

 

Ballet dancers synchronize their movements with music in ways that reflect universal human 

abilities. This study shows that specific points in body motion—such as foot landings or the highest 

lift of a leg—align with musical beats or offbeats, helping dancers create the harmony between 

movement and sound that audiences admire. 

 

Musicality is what makes dance captivating: the graceful coordination of body and music that 

transforms steps into performance. Yet the physical basis of this synchrony has not been fully 

understood. A new study led by Yutaka Sakaguchi from the University of Electro-Communications, 

and colleagues at the Japan Institute of Sports Sciences, and Ochanomizu University explores how 

dancers’ movements align with musical beats, focusing on four classical ballet techniques: 

changement, passé, jeté, and tendu. 

The team asked ten trained ballet dancers, including professionals, to perform these movements to 

the steady sound of a metronome. Using optical motion capture and force plates, they measured 

body positions and ground reaction forces at high precision. The analysis revealed that dancers 

consistently synchronize certain “reference points” of their movements with the beats or offbeats.  

In jumps like changement, the crucial moment is when the dancer’s feet hit the floor. Landings, 

accompanied by both tactile sensation and sound, aligned closely with the beat for most 

participants. In passé, by contrast, the downward return of the working foot to the floor coincided 

with the beat, while the highest lift of the foot tended to align with the offbeat. For jeté, the fastest 

outward movement of the leg matched the beat, and the fastest inward motion approached the 

offbeat. In tendu, the outward endpoint of the leg—when the toe stretched fully to the side—

occurred at the beat, anchoring the rhythm. 

Interestingly, not all dancers followed the same pattern. A few, including one professional, moved in 

“anti-phase,” using the offbeat rather than the beat as their internal marker. This suggests that 

dancers can choose different strategies while still maintaining a sense of musicality. The study also 

showed that the points with the least timing variability across repeated trials were those linked to 

beats or offbeats, reinforcing their importance as rhythmic anchors. 

By identifying these consistent reference points, the research supports the idea that humans share a 

set of universal cues—such as movement endpoints or floor contacts—that can synchronize body 

motion with music. Ballet dancers appear to select from these cues depending on the movement, 

highlighting both the common biology of rhythm and the artistry of dance.  

Lead author Sakaguchi explains: “Our findings suggest that the beauty of ballet’s musicality rests on  
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simple sensory cues—like the touch of the floor or the peak of a leg movement—that connect the 

dancer’s body to the rhythm of the music. These cues are not unique to ballet but reflect general 

human abilities to move in time with sound.” 

The work provides a foundation for future studies that may look at how audiences perceive 

synchrony, or how dancers deliberately shift timing to create expressive effects. Ultimately, it 

deepens our understanding of why watching a skilled dancer move in perfect harmony with music is 

so universally compelling. 

 

Reference 

Wakiyama, T., Tsubaki, Y., Kuno-Mizumura, M., & Sakaguchi, Y. Temporal relationship between 

dancer’s body movements and music beats in classical ballet. Scientific Reports, 15, 29976, (2025).  

 

https://doi.org/10.1038/s41598-025-15571-y 

 

 

Professor Yutaka Sakaguchi  

https://human-informatics.jp/member-e.html 

 

https://doi.org/10.1038/s41598-025-15571-y
https://human-informatics.jp/member-e.html
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 Research Highlights：Innovation   

Clearer floating images: How a new plate improves augmented reality 

 

UEC researchers have developed an optical plate that makes floating images clearer to the naked 

eye. The design reduces stray light and visual blur, improving image stability and visual cleanliness, 

and helping mid-air displays move toward practical augmented-reality applications. 

Augmented reality (AR) brings digital content into the real world, but most systems today require 

users to wear headsets or glasses. These devices limit convenience and prevent groups from 

sharing the same view. An alternative is “mid-air imaging,” where images appear to float in space 

and can be seen with the naked eye. However, existing mid-air imaging technologies face two 

persistent challenges: limited viewing angles and stray light that degrades image quality and visual 

symmetry. 

To address these issues, lead author Naoya Koizumi, together with Junpei Sano, developed a new 

optical plate called the truncated cylindrical array plate (TCAP). Rather than increasing spatial 

resolution compared with existing approaches, TCAP suppresses stray light and unwanted 

reflections, resulting in visually cleaner and more stable mid-air images that are easier to view and 

share. 

Computer simulations showed that TCAP can form mid-air images symmetrically opposite the light 

source and achieve a wide horizontal viewing angle of up to about ±40 degrees. Compared with 

conventional cylindrical-array designs, the new structure produced brighter images with reduced 

interference, although mirror-based plates such as MMAP still exhibit higher peak brightness. 

Vertical viewing angles remain limited, and the primary improvement is in the horizontal direction, 

which is particularly beneficial for multi-viewer scenarios. 

The team then fabricated a prototype using acrylic rods with mirrored sections to validate the 

optical principle. Tests with light sources and simple objects confirmed that mid-air images could be 

observed from multiple horizontal positions under controlled conditions. Measurements of 

brightness and resolution were consistent with theoretical predictions, supporting the underlying 

design concept. 

Koizumi explains: “Mid-air displays allow people to share digital images naturally, without headsets 

or devices. By reducing stray light and improving visual clarity, our optical plate demonstrates a 

promising step toward more practical implementations of this technology.” 

Potential applications include public information displays, medical visualization, and hands-free 

interfaces where shared viewing is advantageous. The researchers note that further improvements 

in image quality, viewing range, and fabrication will be necessary before everyday deployment. 
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Reference 
Junpei Sano and Naoya Koizumi, Truncated cylindrical array plate for mid-air imaging. Optical 
Review, 32, 131–140, (2025) 

https://doi.org/10.1007/s10043-025-00948-1 

Associate Professor Naoya Koizumi  

https://www.media.lab.uec.ac.jp/ 

 

https://doi.org/10.1007/s10043-025-00948-1
https://www.media.lab.uec.ac.jp/
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 Research Highlights：Innovation   

Green power: Plant growth as an engine for soft robotics 

 

UEC researchers have developed tiny robots powered by the natural growth of plants. These “plant 

robots” move and grip without motors or batteries, offering a sustainable new approach to robotics.  

 

Robots usually need heavy hardware—motors, gears, batteries—to move and grasp. Jun Shintake 

and colleagues took a different route: let plants do the work. Because plants convert light into 

chemical energy and push outward as they grow, the authors treated growth itself as an actuator 

with a built-in power source. They first quantified what that “actuator” can do using radish sprouts: 

how far a sprout elongates over hours, how much force it can exert, and how lighting conditions 

tune both. The data showed steady millimeter-scale displacement (up to ～76 mm within ～55 hours) 

and peak forces near sprouting (up to ～97.5 mN), with growth and force following simple models 

that engineers can use for design. 

 

Building on these results, the team created two proof-of-concept “plant robots.” The first is a palm-

sized rolling robot: four sprouts are arranged around a circular frame like soft, slow “pistons.” As the 

longest sprout pushes against the ground, the robot rotates until the next sprout takes over, 

producing continuous roll-and-go motion. In tests, it traveled 14.6 mm at an average of 0.8 mm per 

hour in the dark (slightly less under illumination due to water loss), and its path closely matched 

predictions from the growth model—evidence that plant actuation can be engineered, not just 

observed. 

 

The second device is a light-guided gripper. Here, each sprout acts as a finger that bends toward 

LEDs (phototropism). Switching inner LEDs on makes the “fingers” curl inward to grasp; illuminating 

outer LEDs reverses the bend to release. The gripper successfully picked up and placed a 0.1-gram 

object, generating  ～9.8 mN of holding force. Notably, using multiple sprouts in parallel reduced 

variability, smoothing out differences between individual plants and yielding more reliable 

performance—another practical lesson for design. 

 

Why does this matter for innovation? First, sustainability: these robots run on water and light, use 

biodegradable components, and avoid propellers or hard edges that can damage their surroundings. 

Second, safety and cost: soft, slow, and light by nature, plant robots are inherently safe around 

people and delicate objects and can be fabricated with simple tools. Third, new use-cases: long-

duration, low-disturbance tasks—environmental monitoring, agricultural sensing, gentle handling of  
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sensitive samples—where silence, softness, and ultra-low power are benefits, not bugs. 

 

Lead author Jun Shintake explains: “Plants grow by converting light into chemical energy. We 

realized this growth could itself be used as a gentle actuator for robots. Our goal is to create 

sustainable machines that are safe, biodegradable, and work in harmony with their environment.” 

 

This study shows how natural growth can be reframed as a design resource, turning the quiet, 

steady force of plants into a new approach for robotics. 

 

Reference 

K. Murakami, M. Sato, K.Kubota, & J. Shintake. Plant Robots: Harnessing Growth Actuation of Plants 

for Locomotion and Object Manipulation. Advanced Science, 11, 2405549, (2024).  

 

https://doi.org/10.1002/advs.202405549 

 

 

Associate Professor Jun Shintake 

 

 

https://doi.org/10.1002/advs.202405549
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 Feature：Research  

Exploring Quantum Mysteries: When Hot Cools Faster Than Cold 

 

Assistant Professor Shion Yamashika, Department of Engineering Science, University of Electro-

Communications, Tokyo. 

Shion Yamashika is advancing our understanding of quantum phenomena that challenge everyday 

intuition—from why “hot” quantum systems can cool faster than “cold” ones, to how black holes 

might radiate energy. His research connects deep theoretical questions with emerging quantum 

technologies. 

 

From Wonder at the Universe to Quantum Physics 

Yamashika’s fascination with physics began in childhood. “I often read an atlas of the planets,” he 

recalls. “When I saw that a solar prominence is higher than the Earth’s diameter, I was deeply 

moved by the scale and mystery of the universe.” That early sense of awe led him to explore the 

laws that govern nature on its smallest scales. 

An undergraduate course on Bose–Einstein condensation—a state of matter where many particles 

share the same quantum state—cemented his passion for quantum physics. “The idea that a 

macroscopic number of particles can behave as one quantum entity convinced me I wanted to study 

quantum mechanics,” he says. 

Decoding the Quantum Mpemba Effect 

One of Yamashika’s most notable recent studies explores the quantum Mpemba effect, the 

quantum counterpart of the classical paradox where hot water can freeze faster than cold water. In 

collaboration with global theorists, he analyzed this effect in long-range interacting quantum spin 

systems, where many tiny magnets influence each other across distances. 

“In our study, we found that stronger initial disturbances—larger tilts in the spin orientation—can 

actually relax faster because they amplify quantum fluctuations,” he explains. “These fluctuations 

spread through the system, erasing the disturbance more quickly.” 

His theoretical work helped clarify the microscopic origin of experimental observations reported in 

2024, offering a bridge between abstract theory and laboratory reality. 

Surprising Contrasts in Quantum Models 

In his 2025 paper in Physical Review A, Yamashika investigated how theoretical frameworks 

themselves shape predictions. By comparing two common approaches—the Gaussian variational 

method and the standard Bogoliubov theory—he found that one predicts the quantum Mpemba 

effect while the other strictly forbids it. 
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“I expected only small quantitative differences,” he notes, “but the contrast between possibility and 

impossibility was qualitative—and the fact that the simpler model allowed a clean mathematical 

proof was striking.” 

Simulating Black Holes in the Lab 

Yamashika also explores quantum simulations of Hawking radiation, the mysterious emission 

predicted to occur at black hole horizons. “The bridge between quantum mechanics and gravity is 

one of the deepest open problems in physics,” he says. “What excites me most is that we can now 

create laboratory analogues of black holes using ultracold atoms, trapped ions, or photonic systems 

to test these ideas experimentally.” 

Collaboration and Future Vision 

Although primarily a theorist, Yamashika follows the rapid progress of quantum experiments closely. 

“I try to frame questions that can be tested on platforms like ion traps or Bose–Einstein 

condensates,” he says. He also emphasizes collaboration with other theorists, noting that “working 

with colleagues who have complementary strengths often leads to clearer mechanisms and more 

elegant results.” 

Looking ahead, Yamashika envisions applying his research on nonequilibrium quantum phenomena 

to practical quantum technologies. “My long-term goal is to translate theoretical insights into 

methods that help operate quantum devices more efficiently,” he explains. “Fundamental 

understanding can ultimately guide the design and control of next-generation quantum systems.” 

 

About Shion Yamashika 

Shion Yamashika’s research focuses on quantum dynamics, entanglement, and nonequilibrium 

phenomena in many-body systems, with recent studies published in Physical Review related 

journals. 

Related website  

https://researchmap.jp/ShionYamashika 
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Assistant Professor Shion Yamashika 

 

References  

1. S. Yamashika, P. Calabrese, F. Ares, Quenching from superfluid to free bosons in two dimensions: 

Entanglement, symmetries, and the quantum Mpemba effect, Physical Review A 111, 043304 

(2025).  

DOI: https://doi.org/10.1103/PhysRevA.111.043304 

 

2. S. Yamashika, F. Ares, P. Calabrese, Entanglement asymmetry and quantum Mpemba effect in 

two-dimensional free-fermion systems, Physical Review B 110, 085126.  
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 Feature：Innovation  

Wireless Networks Meet the Human Body 

 

Associate Professor, Kun Li, Advanced Wireless Communication Research Center (AWCC), University 

of Electro-Communications (UEC), Tokyo. 

 

How do wireless systems interact with the human body? Can wearable and implantable devices be 

both powerful and safe? At the University of Electro-Communications, Associate Professor Kun Li 

explores these questions through his research in body-centric wireless communication—a field at 

the intersection of radio engineering, biology, and human health. 

 

Invisible Waves and Early Curiosity 

Li’s fascination with radio waves began in childhood. “I loved watching movies about aliens and 

outer space,” he recalls. “When I learned that deep-space observation relies not on optical 

telescopes but on radio telescopes, I was amazed that invisible waves could carry so much 

information.” 

This early curiosity led him to major in communication engineering. His undergraduate research on 

antennas and electromagnetic fields became the foundation for his lifelong focus on how radio 

frequency (RF) waves interact with the human body. 

 

Ensuring Safety in a Connected World  

With mobile phones, Wi-Fi, and wearable devices now ubiquitous, humans are surrounded by 

electromagnetic fields (EMF) almost constantly. “Over the past 20 years, our electromagnetic 

environment has changed dramatically,” Li explains. His recent studies investigate how EMF 

exposure affects human health, how to establish regulations for EMF-emitting devices, and how to 

balance safety with high-performance communication. 

“Our goal is to integrate safety and efficiency,” he says. “We want wireless systems that work better 

while ensuring that human exposure remains within safe limits.”  

 

The Body as Part of the System 

In conventional wireless systems, antennas transmit and receive signals in open air. In body-centric 

systems, the human body itself becomes part of the electromagnetic environment. 

“The body has dielectric properties—it absorbs, reflects, and scatters electromagnetic waves,” Li 
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explains. “This affects antenna performance and signal propagation, especially at high frequencies 

like millimeter and terahertz waves.” 

Understanding these interactions is critical for designing next-generation wearable and implantable 

devices, from smart health monitors to advanced medical sensors. 

 

Bridging Engineering and Life Sciences 

One of the major challenges in this research is understanding the biological impact of 

electromagnetic exposure. “As a microwave engineer, I realized that physics alone cannot explain 

how EMFs influence biological tissues,” Li says. “We need knowledge from medicine and biology to 

interpret experimental results properly.” 

To address this, his group collaborates closely with medical and biological researchers across Japan. 

In a MIC-funded project, engineers and physicians jointly investigate the thermal and physiological 

effects of millimeter-wave exposure. “The medical perspective has greatly strengthened our 

studies,” Li notes. “It helps us evaluate safety scientifically, not just theoretically.”  

 

Toward Safer, Smarter Wearables 

Li sees the next wave of innovation in high-speed communication for wearable devices. Today’s 

wearables mainly transmit low-data-rate health information, but future devices will integrate AI, 

cloud connectivity, and big data analytics. 

“Such systems will require faster, more reliable links—and stricter safety standards,” he says. 

“Designing networks that meet both demands is our next big challenge.”  

 

Looking Ahead 

Li’s long-term vision is to create body-centric wireless systems that combine communication 

efficiency with biological safety. “If we can achieve that balance,” he says, “we will enable a safer, 

smarter, and more connected society.” 

By merging insights from engineering and life sciences, Li’s work ensures that the invisible networks 

surrounding us will remain not only fast and powerful—but also safe for every human body they 

touch. 

 

Kun Li’s research spans body-centric wireless systems, electromagnetic field exposure safety, and 

next-generation wearable communication technologies. 
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