
Title: Deep Learning-Driven Topology Optimization for Soft Robot Motion Planning and 
Design 

Dear OVPR Revise and Resubmit Seed Grant Committee, 

We are applying for the OVPR Revise and Resubmit Seed Grant to strengthen our NSF proposal 
"Deep Learning-Driven Topology Optimization for Soft Robot Motion Planning and Design." 
Based on reviewer feedback, we plan to address the following key areas: 

1. Strengthening the connection to soft robotics through preliminary experiments on a 
simple soft robotic system. 

2. Focusing our research agenda by streamlining objectives and creating a more cohesive 
narrative. 

3. Clarifying the novelty of our approach, particularly the integration of deep learning and 
topology optimization for soft robotics. 

4. Improving the integration of research and education with targeted course modules. 
5. Enhancing broader impacts by refining our plan for industry engagement and practical 

applications. 

To achieve these improvements, we propose to: 

1. Conduct a pilot study on deep learning-based motion planning for a soft robotic system (3 
months). 

2. Develop a rigorous theoretical framework linking topology optimization to soft robotics 
challenges (3 months). 

3. Create and test a prototype workflow integrating our algorithms with multi-material 3D 
printing (4 months). 

4. Develop detailed materials for a graduate-level module on our research topics (2 months). 

 

These activities will significantly strengthen our proposal for the next NSF submission cycle. 

Thank you for your consideration. 

 

Shikui Chen, Associate Professor, Department of Mechanical Engineering 
Jeff Ge, Professor, Department of Mechanical Engineering 
David Gu, Professor, Department of Computer Science 
 


