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Abstract: Research teams led by Toyota Frontier Research 

Center in Japan have been investigating the feasibility of a 

high-altitude aerial platform known as the Mothership. 

Essentially a large-scale, advanced kite, the Mothership 

delivers exceptional endurance and station-keeping by 

harnessing the stronger, more consistent winds found at 

high altitudes. This technology opens up unprecedented 

opportunities for innovative applications such as wind 

energy harvesting, atmospheric data acquisition, and communications.  
The Toyota research team in Japan is actively expanding the flight envelope and improving system 

reliability, recently achieving a milestone altitude of 3,950 meters—surpassing the height of Mount 

Fuji (approximately 3,776 meters). Meanwhile, the team based in Michigan, USA, is developing 

fundamental technologies and tools to support this advancement, which includes bio-inspired 

flight control, wing morphing, wind-adaptive path planning, optical attitude sensor, augmented 

reality goggle, deformation sensing tape, and advanced inflatable structures.  

We recognize significant potential for integrating these advanced kite systems into marine 

environments, including offshore wind energy harvesting, weather data collection, and even 

localized weather control. 

This talk will provide an overview of Toyota’s Mothership research, highlight recent progress on 

key enabling technologies, and conclude with a discussion on potential marine applications of 

Toyota’s advanced kite systems. 
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