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Supplementary Video 1148

Johansson Illusion illustration. In the Johansson Illusion4, two flanker dots (red) move back and forth149

horizontally and a center dot (green) moves diagonally. When fixating on the cross, our percept of the center150

dot velocity is biased to move orthogonal to the flanker dots (up and down) instead of diagonally which is151

the percept if the flanker dots become stationary (second half of the video).152

Supplementary Video 2153

Experiment 1: Stationary surround condition. Participants fixate on the center white dot are report154

their percept of the green dots during the third phase of the movement (indicated by fixation dot turning155

green). When the surround is stationary, our model predicts the percept of the green dots to be centered on156

the veridical velocity157

Supplementary Video 3158

Experiment 1: Center and Surround move in di!erent directions. Stimuli details described in159

Supplementary Video 2 caption. When the center moves di!erently from the surround, our model predicts160

the percept of the green dots to be biased towards the relative velocity to the surround.161

Supplementary Video 4162

Experiment 1: Center and Surround move in the same direction. Stimuli details described in163

Supplementary Video 2 caption. When the center moves in the same direction as the surround, our model164

predicts the percept of the green dots to be based on a cue-combination of center and surround motion.165

Supplementary Video 5166

Experiment 2: Inner and Outer rings move randomly (zero motion coherence). Participants167

fixate on the center white dot are report their percept of the green dots. When inner and outer rings move168

randomly, our model predicts the percept to be centered on the veridical direction.169

Supplementary Video 6170

Experiment 2: Outer ring moves randomly (zero motion coherence). Stimuli details described in171

Supplementary Video 5 caption. When the outer ring moves randomly and inner ring moves clockwise to172

the center, our model predicts percepts biased towards 90→
173

Supplementary Video 7174

Experiment 2: Inner ring moves randomly (zero motion coherence). Stimuli details described175

in Supplementary Video 5 caption. When the inner ring moves randomly and outer ring moves counter-176

clockwise to the center, our model predicts percepts biased towards →90→
177

Supplementary Video 8178

Experiment 2: All rings move coherently, center moves in a di!erent direction than inner ring.179

Stimuli details described in Supplementary Video 5 caption. When the center moves in a di!erent direction180

than the inner ring while the outer ring moves coherently counter-clockwise to the center, our model predicts181

the center is perceived in the inner rings’ reference frame, resulting in a bias towards 90→
182
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Supplementary Video 9183

Experiment 2: All rings move coherently, center moves in the same direction as the inner ring.184

Stimuli details described in Supplementary Video 5 caption. When the center moves in the same direction185

as the inner ring while the outer ring moves coherently counter-clockwise to the center, our model predicts186

that the center & inner ring are perceived as moving together as one group, in the reference frame of the187

outer ring. This predicts a perceptual bias towards →90→
188
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