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Supplementary Figures 
 

 

Fig. S1. 
Thrust measurement: (A) Thrust versus throttle command and (B) versus flapping frequency. Both relationships follow a linear trend 
(black dashed line) with respective R-squared values of 0.999 and 0.997. (C) Lift per electrical power versus flapping frequency. The 
measurements were carried out with a single flapping mechanism driven by the ESC (blue, multiplied by 2) and with the complete 
robot with two such mechanisms, the autopilot and the servo-actuators (red line). The dotted line shows the operating point (robot 
without any payload). 
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Fig. S2. 
Torque measurements: (A) Roll torque versus roll command; (C) pitch torque versus pitch command; (E) yaw torque versus yaw 
command. (B, D, F) Thrust measurements corresponding to the torque measurements in (A, C, E), respectively. The blue lines are 
averages of 4 measurements, the error bars indicate the standard deviations, each black dashed line is a linear fit according to the 
shown formula. 
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