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Fig. S1: Sensitivity analysis of the effect of pose angles of the head with respect to the 

camera.  Simulated reference image sets were generated and exported from 3D graphics 

software in which a 3D songbird head with an upper beak angle of 10.92° was rotated in yaw (a) 

and roll (b). The error (‘change %’) in upper beak angle measured from different viewing 

perspectives was quantified. Head yaw resulted in a consistent overestimation of beak rotation 

while roll of the head had an inverse effect as it reduces the perceived rotation amplitude.  Error 

due to perspective imperfection in the video dataset of our study was estimated by comparison 

of the observed poses with this reference image dataset. 


