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MOTIVATION
In adults, radial optic flow evokes stronger

brain activity than laminar or rotational flow. Op-
tic flow also evokes different brain activation pat-
terns depending on flow type and motion speed
(Fesi et al., 2014). This study examined whether
the detection of optic flow in adult observers
varies by flow type and speed in ways consistent
with prior physiological evidence and with be-
havioral data from children (Joshi & Falkenberg,
2015).

ACKNOWLEDGEMENTS
This material is based upon work supported

by the National Science Foundation under Grant
Number BCS-1147440. Any opinions, findings,
and conclusions or recommendations expressed
in this material are those of the author(s) and do
not necessarily reflect the views of the National
Science Foundation.

METHOD
Adult observers (n=30; 18.7-23.9 years,

M=20.8, 16 female) participated for $10 in com-
pensation or course credit. Observers judged
which of two side-by-side optic flow displays
contained coherent motion; they indicated their
judgment by pressing a key on a computer key-
board. Each run contained 5 blocks of 16 trials in
which the side of presentation (left/right), flow
pattern (radial/translational), and coherence (5,
10, 15, 20%) were fulled crossed. The speed of
dot motion (2 or 8 deg/s) was constant within
a block. Between 2 and 4 runs were collected
per participant in a single laboratory visit of
less than 1 hour in duration. We analyzed
proportion correct and response times using
generalized linear mixed effects modeling in R
using the glmer command in the lme4 package.
We compared fit of models with different fixed
and random effects, including random slope and
intercept terms, using χ2 tests. We report results
from the best-fitting model that includes a single
random intercept term. One observer’s data was
eliminated from analysis due to failure to follow
task instructions.

DISPLAYS
Two optic flow patterns were presented simul-

taneously on the left and right sides of a central
fixation point on a computer monitor positioned
60 cm from the viewer. Each pattern had an an-
nular shape with an 18 deg in outer diameter and
5 deg in inner diameter; Annulus centers were
displaced 15 deg from the center of the display.
Optic flow was generated by random dot kine-
matograms with white dots (110 cd/m, 7 amin)
presented on a black background. In each trial,
one display depicted random (0% coherent) mo-
tion while the other depicted radial or transla-
tional motion varying between one of four fixed
coherence levels (5, 10, 15 or 20%) and 0% at
1.2 Hz. Displays terminated when the observer
pressed a key or for a maximum of 10 s. Here is a
schematic of the display.
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RESULTS

Coherence χ2(1) = 1110.3, p < .0001, pattern type χ2(1) = 66.148, p < .0001, cohererence by pattern
type χ2(1) = 69.879, p < .0001, and speed χ2(1) = 9.1834, p < .0024 remained in the final model for
proportion correct judgments. As coherence increased from 5 to 20%, accuracy to detect radial flows
increased from .55 to .98 and for translational flows from .59 to .89. We found comparable effects for
reaction time. Participants were most accurate and fastest to detect slow radial flows, and performance
improved rapidly as coherence increased.


