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Abstract:
 For pop-ups in baseball and softball, the Magnus force (the 
force on the ball due its spinning in a moving airflow) is in one 
direction (from the outfield toward home plate) while the ball is 
going up and in the other direction (from home plate toward the 
outfield) when the ball is coming down. This makes the trajectory 
asymmetric and therefore hard for the fielder to track. The compe-
tency of experienced major leaguer baseball infielders in positioning 
themselves to catch pop-ups seems to be limited by the method 
they are using. This paper describes a set of non-parabolic pop-ups 
with trajectories that exhibit cusps or loops near the apex. We test 
the hypothesis that infielders are using an Optical Acceleration 
Cancellation (OAC) strategy, which is appropriate for navigating to 
batted balls that follow parabolic trajectories, but inappropriate for 
the paradoxical trajectories found in very high pop-ups. We 
describe three typical paradoxical trajectories and test each using 
the OAC control mechanism. These tests predict that infielders 
using the OAC strategy to track very high pop-ups will move 
forward and backward repeatedly - patterns that infielders have 
been observed using during games. Veteran players confirm that 
our model is consistent with their experiences. 
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