
Innovation
The concept is to apply curved-crease origami techniques in conjunction with 
standard origami techniques to create low cost flexible circuit sensor arrays. The 
curved-crease origami not only allows unexpected 3D shapes, the shapes tend to 
be more rigidly stable, allowing for finer resolution for positioning of sensors.

For use on planetary science missions, these arrays can be used with a single type 
of sensor for direction and gradient finding (such as of acoustic or seismic waves) 
as well as co-located arrays of varied sensor types. 

Such sensor arrays may be used in monitoring on planetary science 
objectives, such as Mars research missions. 

Technical Approach
Curved-crease folding allows for rigid 3D construction; standard origami provides 
compactness for transport. Combining these and survey of future flex circuits 
mediums, I want to create COTS sensor arrays suitable for precise sensor 
alignment. The primary goal of the NIAC Phase 1 grant is to investigate
• The combination of curved-crease and standard origami techniques and the 

mathematics related to their combination
• Current/future flexible circuitry properties with respect to origami

• Methods for designing sensor arrays using origami flex circuits 
including review of existing origami software

The longer-term goal is to develop modeling software to that 
utilize the both origami techniques and the flex circuitry properties

Potential & Benefits
The use of curved-crease origami with electronics is unexplored. 
While current flex circuitry is currently unsuitable for harsh 
environments, future improvements may alleviate such problems.

The contribution to the aerospace community would be low volume, low mass, 
low cost sensor arrays. These cost-effective arrays reduce the mission cost of 
single failure risk by allowing COTS sensors in a fixed array.

This is a crosscutting technology for use in varied sensor systems. While my goal is 
planetary science, there is potential for use in a wide variety of aerospace 
missions.
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