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Figure 6B shows the mean and standard deviation of the FoE for the
gaze stabilized viewing in the flat floor/rock experiment. In this case,
the variation in the ground motion was relatively small compared to
Figure 5, and so the standard deviation of the FoE was low. These
results suggest that the head-centered stabilization of the FoE is
effective even in a non-trivial and challenging viewing condition, in
which the ground movement is quite varied and is actually
independent of the FoE. The example data in Fig 6 show that head-
centered processing of optic flow is indeed possible during locomotion,
and may be the key factor in stabilizing the FoE during natural
locomotion. To estimate retinal flow during natural locomotion, we
analyzed the gait cycle of each person in the dataset. Firstly, we used
the force sensor located on the walkers foot to estimate the time and
position of the foot strike. Then, we used the average velocity of the
foot as a proxy for head velocity. Once the gait cycle was established
(see Methods and Materials For computational simplicity, we assume
perfect stabilization during a fixation, and aligned each frame from the
head-mounted video so that the point of fixation was always pinned to
the center of the image (see Methods and materials). Then, the
resulting gaze stabilized videos were analyzed with the same optic
flow and streamline based analysis used for the head-centered videos.
The Methods and Materials includes an analysis the extent of
imperfect stabilization and calculate the consequences for our
estimates of retinal flow. The conclusions we make do not depend on
getting exact estimates of retinal flow.
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Although exact measurements of the scene during locomotion have
not been possible, it is clear that optic flow during locomotion is

associated with a complex visual pattern of retinal motion.
Furthermore, there is some suggestion in the literature of several

important relationships between these two elements of movement -
head movement [ 11, 12 ], gaze direction [ 13, 14 ], and translation [
15 - 18 ]. Specifically, the head is always approximately aligned with

the translation direction, so that "translations that move in the
direction of the gaze result in larger retinal flow velocities than

translations in the opposite direction" [ 15, 17 ]. Here we examine
these relationships, and explore how they may provide insights into
how optic flow signals may be used during natural locomotion. In the
simulations shown here, the subject is moving through a hallway with
a corridor on the left side and an open room on the right ( Fig 6 ). To

examine the possible role of visual motion during locomotion, the
simulated motion was made into a series of translational steps of

various lengths (50, 100, 200, 400, 800, 1000, and 4000 m), and fixed
eye-height steps (40, 80, and 120 m). In this way the relationship

between walker-initiated motion and the perceived flow in the visual
field was fully controlled. To further explore the role of optic flow
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during locomotion, we simulated optic flow during walks in which the
subject is always facing straight ahead (intrinsic horizon) or always
looking down the corridor (extrinsic horizon) so that retinal flow is

always associated with a consistent heading direction. For all these
simulations, the same non-moving head was used to control forward

translations. 5ec8ef588b
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