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230 mg avionics 
package 
(2 toothpicks)

Talwekar, Adie, Iyer, & Fuller (ICRA 2022)

velocity error ~4 cm/s

attitude error ~3 deg

navigation with a 
single-layer perceptron

dynamics of pixel luminance

learned weighting matrix M 

≈ qMl (bilinear approximation,  is state)q

̂qi = cl⊤Mi
·l ui = − Ki(qi,d − ̂qi)

estimator controller

Yu, Zardini, Censi & Fuller (under review)


