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Objectives/Goals Abstract \)

Any structure carried into space must be lightweight due to the hig S ( yeJ. Structures made
from cuboct trusses are actively studied by NASA due to their eagf pas Y [
stiffnessto massratio. A cuboct truss is composed of repeating o f

inspiration for the project was the lightweight | atti Ce@und in Ny
Methods/Materials

I.e. missing voxels). Children
were bred from random pairs of parents from this popd A\ sgrese achild, voxels (like genes) were

its most similar parent, it replaced the parent in je ion. TAwgArocess was repeated until al of the
fitness scores of the population members converged N algorithm four times with varying

envelope and standard bridge) usi
using an Instron load testing system.
Results

After stress testing five copie$\Qf s | compared my stiffness predictions from my
algorithm to the actual Instron res icted the relative ranking on 4 out of 6 bridges. The
error between my measured and grediy ' ts averaged 38%, with the best and worst cases
being 0% and 127%.

Conclusions/Discussion
| accomplished the first part goth&siy Yy evolving bridges that had a more optimal fitness than the
standard and full envelope b ’ 7he segopid part of my hypothesis was that the results of real 3D tests
would match my algori Ie:: 2king measurement error into account, | conclude that my

predictions werer

Summary t
| creat ic g ithmto optl mize the fitness of cuboct truss bridges and verified the results with
real 3D t

Help Received

| worked in the NASA Ames Coded Structures Lab under the guidance of Dr. Kenneth Cheung and Ph.D.
student Daniel Cellucci. Although my project was independent, my mentors helped answer any questions.
In addition, they provided lab equipment, 3D printers, and the Instron load testing system.
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