
Supplemental Information
Preliminary psychophysics for Experiment 1

To correct for differences in contrast sensitivity between eyes, we conducted preliminary experimental blocks in which subjects viewed the stimuli while the experimenter manually adjusted the contrasts until the subjects reported seeing both stimuli an equal amount of time. Adjustments to the contrasts of the two stimuli were made while keeping the total contrast energy (sum of the squares of the two contrasts) fixed.
Preliminary psychophysics for Experiment 2

Before Experiment 2, we conducted preliminary psychophysical tests so that the difference in contrasts between the two stimuli would be just high enough that the green stimulus would typically dominate at first, but low enough that the red stimulus could still overtake it when it was triggered.  

Subjects viewed a series of trials with the red stimulus in one eye and green stimulus in the other eye, as in Figure 2A. For consistency with the main experiment (above), the red stimulus was shown for 24 ms, followed by both stimuli for 360 ms. Subjects pressed a button if they perceived any sustained patches of red after the initial red flash. The trials were organized into 8 blocks of 8 trials each. Within each block, the red stimulus was presented 4 times to the left eye and 4 times to the right eye. The green spirals were oriented clockwise in 4 trials and counter-clockwise in 4 trials, counterbalanced with eye laterality. 

An automated staircase gradually adjusted the balance between red and green contrasts. We implemented two staircases in parallel: one for trials in which the left/right order was red/green and another for green/red. At the end of each block, the difference between green and red contrasts was automatically increased by the staircase procedure if the subject reported seeing red in any trial in that block (restricted to the 4 trials corresponding to that staircase), but decreased if the subject did not report seeing any red. The red contrast started at 12%, and the green contrast started at 30%. The difference between the contrasts was adjusted with a step size starting at 0.4 log contrast units and tapering off following the Levitt Rule (Levitt, 1971). The total contrast energy was held constant.

In some cases, the automated procedure failed to find a good balance, and subjects in the main experiment either reported seeing sustained patches of red at the onset of trials (meaning that the red contrast was too high), or failed to see traveling waves extend much further than the trigger region (meaning that the red contrast was too low). In these cases we made manual adjustments to the contrasts while holding the total contrast energy constant, and restarted the experiment.
Model simulations of traveling waves

To simulate traveling waves (Experiment 2), we used a spatially extended network of 400 neurons, with 200 for each population. To avoid edge effects and to simulate the annulus in Experiment 2, the network was organized as a ring, such that the last neurons in the chain connected back to the first neurons in the chain. For consistency with the mixed perception simulations, each neuron provided excitatory connections onto itself, unlike the circuitry in Kang et al. (2010). The model performed very similarly with and without excitatory self-connections.

 In Experiment 2, the green stimulus was made initially dominant, and then a wave of the red stimulus was triggered by a brief contrast increment at the top of the red stimulus. To implement these manipulations in our model simulations, we initially biased model perception towards stimulus B (green), by presenting a stimulus at 100% contrast to the B neurons for the first millisecond of model time. Simultaneously, a stimulus of 30% contrast was presented to the neurons in population A (red). After the first millisecond, both stimuli were set to 30% contrast for the next 2500 ms. During this time, the model neurons from population B continued to dominate because of the initial bias. Next, we triggered a wave by briefly increasing the contrast of stimulus A for 3 contiguous neurons. As a result of the contrast increment, the neurons that were initially suppressed in the trigger region became dominant. Through excitatory connections, the dominance spread across the chain of neurons in a wave-like manner. To compute wave speed, we measured the difference in wave arrival time for two locations positioned away from the trigger. Wave arrival was defined as the time when the A neuron’s activity first exceeded the B neuron’s activity at any given location. We selected a location 50 neurons away from the trigger and another 100 neurons away from the trigger, although other locations would have provided similar results due to the essentially constant wave speed. Speed was defined as the distance (50 units) divided by the wave arrival time difference, rescaled to match typical psychophysical values in deg/ms. As in the simulations of mixed perception, we performed simulations for 9 different values of excitatory weight strengths and 9 different values of inhibitory weight strengths. No noise was included in the model, so exact estimates could be acquired in one iteration.
Median duration of mixed percepts



As a secondary measure for Experiment 1, we computed for each subject the median duration of mixed percept periods and the median duration of dominant percept periods. Percept periods lasting only one screen frame (13 ms) were excluded from this analysis; doing so did not substantially affect the results. 


We computed median durations for each subject and then averaged across subjects to compute the average median duration. The average median duration of mixed percepts was 1.7 s (SD=1.4) for autistic subjects and 1.7 s (SD=1.7) for controls. This difference was not significant (t(36) = .02, p=.98). The average median duration of dominant percepts was 2.5 s (SD=.98) for adults with autism and 2.5 s (SD=1.1) for controls. The difference was not significant (t(36) = .21, p=.83). Among adults with autism, there was no evidence for a correlation between median mixed percept duration and ADOS total score (r=.09, p=.71). Collapsing across all subjects from both groups, there was no significant relationship between IQ and mixed percept time (r=.02, p=.91).
Combining Experiments 1 and 2
Even though there were no differences between groups in the results of Experiments 1 and 2, it was possible that differences might emerge when the results from both experiments were combined. Eleven adults with autism and 10 control subjects participated in both experiments. We trained a two-dimensional linear discriminant classifier to distinguish between groups based on the percentage of mixed percepts observed in Experiment 1 and the wave speed determined in Experiment 2.  As a secondary analysis, we also performed the procedure using median mixed percepts rather than the percentage of time in mixed perception.

We used an n–1 cross-validation procedure in which the classifier was tested separately for each of the n subjects, having been trained each time only on the remaining n-1 subjects. To determine statistical significance, we permuted the group labels on the data 10,000 times to obtain a null distribution of classifier performance. 
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