Subjects - Psychophysical Control Experiment. Eleven healthy subjects (eight
female) with normal or corrected to normal vision participated in the experiment. All
subjects gave their informed consent after being introduced to the experimental
procedure in accordance with the declaration of Helsinki.

Stimuli and task - Psychophysical Control Experiment. Stimuli were generated
using Presentation software (Version 10.3, Neurobehavioral Systems, Inc.) and
presented at a 75 hertz refresh rate on a LCD monitor (Dell, 1908WFP, dimensions: 16
x 10 inches) which the subjects viewed from 55 cm distance. We presented two bright
squares (height: 3.3°, width: 3.3°, luminance: 222 cd/m2) on the right side of the
screen with a horizontal eccentricity of 10 visual degrees which were located 9.5
visual degrees above and below the horizontal mid-line of the screen. The screen had
a background luminance of 55.5 cd/m2. During a trial these squares were flashed
consecutively on the screen for 67 ms with an inter-stimulus interval (ISI) of 67 ms
which induced the percept of continuous vertical apparent motion with a full cycle
frequency of 3.75 hertz. During the session there was always a fixation cross (0.3°,
luminance: 222 cd/m2) present at the centre of the screen. During a session we
presented 180 trials consisting of six apparent motion cycles with no inter-trial
interval which induced a continuous apparent motion percept throughout the
session. In total there were nine types of trials. During eight of those trial types a
target stimulus (square, height: 3.3°, width: 3.3 °) was presented on the apparent
motion path. These targets were presented during the third or fourth cycle in the trial
in a randomized fashion and the target appeared either 6 visual degrees above the
lower apparent motion inducer or 6 visual degrees below the upper apparent motion

inducer. Furthermore, the target stimulus could appear in the ISI during which
upward apparent motion was perceived or during the ISI during which downward
apparent motion was perceived. The crucial manipulation was, however, the time at
which the target stimulus was presented. This could be either early during the ISI
(during the second frame which corresponds to approximately a delay of 20ms
assuming that the stimulus was presented half way through the vertical refresh) or
late during the ISI (during the fourth frame which corresponds to approximately a
delay of 47ms). In the case of a presentation at the lower position the target was
labelled as predictable when it was presented early during upward apparent motion
or late during downward apparent motion. In the case of a presentation at the upper
position the target was labelled as predictable when it was presented late during
upward apparent motion or early during downward apparent motion. The other
four stimulus configurations were labelled as unpredictable. All eight conditions
were: predictable conditions: Upward Apparent Motion-Target Up-Late (UAM-TUL), Upward Apparent Motion-Target Down-Early (UAM-TD-E), Downward
Apparent Motion-Target Up-Early (DAM-TU-E), Downward Apparent MotionTarget Down-Late (DAM-TD-L); non-unpredictable conditions: Upward Apparent
Motion-Target Up-Early (UAM-TU-E), Upward Apparent Motion-Target Down-Late
(UAM-TD-L),
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Downward Apparent Motion-Target Down-Early (DAM-TD-E) (for an illustration
see supplementary figure 4). The ninth trial type was a catch trial during which no
target was presented and served to further decrease the predictability of the
appearance of targets. Within a session we presented ten times each trial type using a
randomized trial order. There were in total four sessions; two sessions during which

the target stimulus was grey (luminance: 68.5 cd/m2.) and two sessions during
which the target stimulus was white (luminance:222 cd/m2). The order of the
sessions was counterbalanced across subjects with six subjects performing sessions in
the order grey-white-grey-white and the other five subjects performing sessions in
the order white-grey-white-grey. During these four sessions subjects were instructed
to fixate at the fixation cross and to press the spacebar on the keyboard as fast as
possible when they detected the target stimulus on the apparent motion path.
Responses were registered as hits when they pressed the space bar in between 200
and 1500 ms after the target stimulus presentation.

Supplementary figure 1
Lateral and medial view of cortex reconstructions of the left hemisphere for all
twelve subjects measured in experiment 1 (medial view is mirrored for illustrative
purposes) Right Regions of interest for V1 defined on the cortex segmentation for all
twelve subjects. Regions of interest consist of the 500 mm3 of cortex within the
calcarine sulcus that responded most strongly when an inverting checkerboard was
presented at the location of the test bar, but that showed no response when an
inverting checkerboard was presented at the lower-bar location. The t-threshold was
defined for each subject individually. For the ROIs in V1, the t-value was on average
5.15 with a standard deviation across subjects of 3.12. For the ROIs in hMT/V5+, the
t-value was on average 3.39 with a standard deviation across subjects of 1.99. For half
of the subjects, the V1-V2 border (blue lines) was defined using standard polar-angle
mapping. Left Regions of interest for hMT/V5+ defined as 500 mm3 of cortex within
the posterior part of the middle temporal gyrus that responded to an inverting
checkerboard presented at the location of the test bar.

Supplementary figure 2
Left Medial view of occipital cortex for the three exemplary subjects AHN26, SBL20
and SWR14. Regions that respond to an inverting checkerboard presented during
experiment 1 at the location of the test-bar stimulus location are colored blue and
regions responding to an inverting checkerboard presented at the location of the

lower apparent-motion inducer are colored yellow-orange. The yellow-orange areas
inside the green boxes are the regions of interest for the lower apparent-motioninducer representation in V1 for these three subjects. The t-thresholds were defined
for each subject individually, which were on average 5.06 with a standard deviation
across subjects of 2.69. Right Responses to the predictable and unpredictable test-bar
stimuli within the region of interest for the lower apparent-motion-inducer
representation in V1, pooled over 10 subjects.

Supplementary figure 3
Spatial distribution of fixation recorded during experiment 1 based on the eyetracking data of eleven subjects during the predictable trials (left) and the
unpredictable trials (right).

Supplementary figure 4
Stimuli presented in the psychophysical control experiment. a Schematic overview of
the spatial layout of the stimuli b A schematic space-time plot that illustrates the time
of presentation of the target stimulus relative to linear apparent motion. The dotted
line represents the trajectory of linear apparent motion between the lower and the
upper apparent-motion inducers. Abbreviations stand for: Upward Apparent
Motion-Target Up-Late (UAM-TU-L), Upward Apparent Motion-Target Down-Early
(UAM-TD-E),
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Downward Apparent Motion-Target Down-Late (DAM-TD-L), Upward Apparent
Motion-Target Up-Early (UAM-TU-E), Upward Apparent Motion-Target Down-Late

(UAM-TD-L),
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Downward Apparent Motion-Target Down-Early (DAM-TD-E).

Supplementary figure 5
A statistical map based on the group analysis of experiment 1 superimposed on the
average anatomy across all twelve subjects aligned in Talairach space. The
transparent white area running along the calcarine sulcus represents the brain
volume in Talairach space that was selected at least once as V1 ROI across all
subjects. This figure illustrates that the regions affected by stimulus predictability in
experiment 1 (p < .05, uncorrected) are all located within or close by the
representation of the test stimulus in V1.
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