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Fig.1 Nijhawan’s flash-lag set-up. The middle segment is
continuously rotating clockwise at 30 rpm (180° /s), whereas
the flanked segments are flashed. The segments are perceived
to be unaligned (as shown on the right). Adapted from
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(A) Schematic

diagram of the random-dot stimuli. There is a fixation dot

Fig.2 Stimuli in the present experiment.

of 0.24 x0.24° at the center of the screen. Upon the static
random-noise background (gray area), two groups of rectangle
random-dot patches (objects) are presented trial-by-trial. One
group of six objects (black rectangles) is rotating (100° /s,
clockwise or counterclockwise) around the fixation point.
The other group of six objects (white rectangles) is flashed
briefly (12 ms) on the screen. The rotating objects are defined
respectively by luminance (luminance-defined motion), where
the rotating objects have higher luminance than the
background, or by different spatiotemporal properties between
the object region and the random-noise background (second-
order motion), where the dots in the rotating objects are
scrambling randomly, or by motion-contrast (motion-contrast-
defined motion), where the dots are motionless relative to
the rotating objects, under different experimental conditions.
(B) An example of the random-dot stimuli used in the present
study. The white dot at the center of the figure is the fixation
dot
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Fig.3 Results and fitting curves. The data shows typical

psychonomic functions, which are characterized by

cumulative gaussians.  The leading angles of subjective

alignment are given by the intersection of the relevant fitted
curve with the horizontal 50% line
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FLASH LAG EFFECT IN THE SECOND-ORDER MOTION

LV Chun-li, LIU Zu-xiang
(Key Laboratory of Cognitive Science, Graduate School, Institute of Biophysics,
The Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Flash lag effect describes a phenomenon that flash objects are perceived at a position behind
physically aligned moving ones. Several contradictory explanations were proposed in recent years. The retina
extrapolation proposal, based on a linear filter model, is the most competitive one to reach the neural mechanism
of this effect. This proposal has been tested in the present study, in a second-order motion configuration, which
was assumed to be irresolvable for the linear filter model. A luminance defined first-order motion and a
motion-contrast defined first-order motion were used as control conditions. The results suggest that there was no
significant difference between the amplitudes of the flash-lag effect in the second-order motion and in the
first-order motion. This indicats that the retina extrapolation is not the main mechanism of the flash-lag effect.
The results also suggest that the main mechanism of the flash-lag effect might locate above the combination of the
first-order motion and the second-order motion computational channel.

Key Words: Flash-lag effect; Retina; Motion extrapolation; The first order motion;

The second order motion
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