
 
 
 

Aether: Futures, Grown Not Built 
Investigators: Shu Yang, Mayur Naik, Mark Yim

Background 
Children today will inherit an AI-driven world where adaptability, creativity and empathy matter as much as 
technical skills. Most technology designed for children is rigid, screen-bound and rarely aligned with 
developmental needs. Soft robotics combined with AI offers a transformative pathway: technologies that 
are safe, adaptive and capable of growing alongside children. By embedding grounded generative 
AI-driven learning into soft, shape-shifting and living materials, we can reimagine education, health, play 
and emotional well-being, preparing children not only to use future technologies, but to shape them. 

The Big Idea 
Create adaptive soft robotic systems powered by AI that grow with children, providing safe, engaging and 
personalized experiences across development. 

Why does this matter? Children need tools that nurture imagination, well-being and technological fluency, 
while society benefits when the next generation develops human-centered growth alongside technical 
skills. These systems also provide AI with real-world, sensor-rich interactions to learn adaptively. 

What will you do? Aether will be a center integrating AI and soft robotics into adaptive systems that evolve 
with children. Applications include huggable companions for emotional regulation, soft exosuits for playful 
physical therapy and modular kits turning classrooms into labs of imagination. Grounded generative AI 
provides real-time learning and personalized experiences, and soft robotics ensure safe, tactile and 
biomimetic interactions. 

How will you do it? We will leverage Penn’s interdisciplinary strengths: the GRASP Lab in robotics and AI 
for perception and autonomy; the Soft, Living Matter groups for shape-morphing materials with embedded 
sensing; the ASSET Center for languages and trustworthy AI; expertise in sociology and education to 
ensure equitable learning; and expertise in pediatrics and biomedical informatics for insights into child 
development and well-being. Together, these platforms enable deployment in classrooms, clinics and 
homes, combining human-centered design, adaptive AI and soft-material architectures. 

Impact 
Aether could redefine AI-embedded matter and soft robotics, creating systems that adapt over years and 
establish child-centered principles for intelligent environments. Leveraging Penn’s strengths in robotics, 
AI, materials science, pediatrics and education, the project supports startups in educational and 
therapeutic technology, partnerships with schools and health care providers, and IP in generative 
AI-material interfaces. Ultimately, Aether promises to grow technology alongside children, softly, 
intelligently and imaginatively. 

Learn More 

https://shuyang.seas.upenn.edu/
https://www.cis.upenn.edu/~mhnaik/
https://www.modlabupenn.org/
https://advanced.onlinelibrary.wiley.com/doi/10.1002/aisy.202300039

