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NTU Singapore Researchers Pioneer Technique for Manipulating Water Waves to 
Accurately Control Floating Objects 
 

 
 
A team of researchers from Nanyang Technological University, Singapore, has made a 
groundbreaking discovery that could change our understanding of fluid dynamics and 
its practical applications in manipulating floating objects using water waves. This 
innovative method presents a new technique to control water surfaces, allowing for the 
precise movement and trapping of objects—paving the way for novel applications in 
both industrial and ecological realms. 
 
The technique is built upon the principle of generating and merging water waves to form 
complex surface patterns. By creating specific wave formations, the researchers can 
manipulate floating objects, much like guiding them with an invisible hand. Laboratory 
experiments conducted on small foam balls, each the size of a grain of rice, 
demonstrated how these wave patterns could effectively attract and trap these objects, 
enabling them to remain stationary or travel along designed paths on the water’s 
surface. This capability offers a glimpse into a future where we can control the behavior 
of objects in fluid environments with remarkable precision. 
 
One of the key advantages of this method is its stability in maintaining patterns, even in 
the face of additional disturbances. Unlike typical ripples that can be easily disrupted, 
the newly developed wave patterns prove resilient to minor external interferences. The 
implications of this research could extend beyond mere scientific curiosity; they 
suggest innovative solutions for real-world challenges, including the cleanup of oil spills 



or the controlled movement of large vessels across water without requiring active 
engines. 
 
The potential applications of this research are vast, with possibilities that range from 
environmental management to maritime logistics. As explained by Assistant Professor 
Shen Yijie, who played a crucial role in the study, this research serves as a foundational 
step toward unlocking the myriad ways in which water waves could be utilized to move 
various objects across different scales. The researchers envision using these water 
patterns not just for large objects, but possibly down to the microscopic level, where 
they could exert control over cells or tiny particles, revolutionizing fields such as 
medicine and material science. 
 
The inspiration for this research stemmed from Assistant Professor Shen’s previous 
work, which involved the manipulation of light waves to create complex optical 
structures. His prior investigations revealed that light waves could effectively trap and 
manipulate tiny particles, spurring the idea that similar control could be achieved using 
water waves. The challenge lay in bridging the gap between researchers specializing in 
light wave manipulation and those focused on fluid dynamics. The ability to convince 
his collaborators from various global institutions ultimately led to the confirmation of 
his hypothesis through experimentations and simulations. 
 
During rigorous experimentation, the team established computer simulations to predict 
water wave behaviors before conducting hands-on tests in specially designed water 
tanks. These tanks employed innovative 3D-printed structures to generate specific wave 
formations, showcasing the intricate interaction between sound, water surface 
dynamics, and floating objects. The results underscored the significant potential for 
employing sonic waves to create stable surface patterns, enhancing our understanding 
of both physics and engineering. 
 
The experiments involved various sizes of floating objects, including polyethylene foam 
balls and even ping pong balls. The researchers varied wave characteristics, including 
magnitude and frequency, to observe how these could be manipulated to create 
distinctive patterns that interacted with the floating objects. The observed precision in 
movement demonstrated the researchers’ ability to not only hold but also steer the 
floating objects along minimal paths, exemplifying control inherent in the generated 
wave structures. 
 
The team is now looking into furthering this research by investigating the feasibility of 
creating water patterns not only at the surface but also underwater, allowing for the 
manipulation of submerged objects. This could herald a significant shift in approaches 
to underwater ecology, marine engineering, and environmental cleanup methods. As 



they continue to scale their technique, they are also keen on exploring its application to 
smaller wavelengths, which could potentially lead to transformative applications within 
the biomedical field. 
 
The potential societal benefits of this research are numerous. For instance, if effectively 
harnessed, the technique could provide a cleaner and more efficient method of 
addressing water contamination issues. Instead of relying on traditional collection 
methods that may harm aquatic ecosystems, this innovative approach could present a 
non-invasive alternative, utilizing water wave dynamics to corral pollutants for easier 
disposal. As a result, this research holds promise for both environmental stewardship 
and advancing human activities over water. 
 
Furthermore, there’s excitement surrounding the interdisciplinary nature of the 
research—how lessons from optics have informed and inspired developments in fluid 
dynamics. This highlights a broader trend in science where cross-pollination of ideas 
between different fields can lead to unexpected breakthroughs. By examining the 
parallels in wave behaviors across different mediums—light and water—the researchers 
have underscored the importance of interdisciplinary collaboration in pushing the 
boundaries of scientific knowledge. 
 
Looking ahead, the team at NTU Singapore is eager to delve deeper into how these 
findings can extend into realms not previously considered. The ongoing research may 
not only refine our understanding of fluid systems but could potentially expose new 
physical principles governing interactivity in multi-dimensional environments. With 
promising preliminary results and effective techniques now established, the stage is set 
for an exciting exploration of water waves’ untapped potential, applicable in everyday 
life and specialized scientific fields alike. 
 
As the future unfolds, the challenge remains to translate these scientific principles into 
practical applications. While the immediate focus is on refining the technique and 
exploring its implications further, wider dialogue about integrating such developments 
into real-world scenarios is crucial. Scientists must strategize on how best to apply their 
findings, ensuring that solutions offered by the manipulation of water wave patterns will 
indeed have profound and lasting impacts. The research published in the prominent 
journal Nature marks a significant milestone in both theoretical physics and practical 
applications, urging further scientific inquiry into this fascinating domain. 
 
As public interest in environmental solutions and innovative engineering grows, the 
research team’s efforts could catalyze broader discussions in scientific, academic, and 
industrial spheres. By harnessing nature’s own forces, the potential to guide and control 



floating objects may not only highlight the adaptability of science but also promote a 
future of ingenuity aimed at solving contemporary challenges. 
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