[bookmark: _Hlk206417352]Details of test stimuli and psychophysics

1. Letter ocular dominance
The stimulus for this test involves two letters randomly selected from 10 Sloan letters (C, D, H, K, N, O, R, S, V, Z) in each trial, vertically presented to each eye (Figure 2 panel A). Each letter subtends 3° of visual angle (equivalent to 6/216 Snellen) and is presented at 3.75° (parafoveal) eccentricity above or below the fixation cross. The Webber contrasts (difference between a letter’s color and the medium gray background) of letters are conjugate between eyes and sum to 1.  Within each eye, the top and bottom letters have opposite luminance. For further explanations regarding contrast manipulation, please refer to the authors’ previous publications1,2. 

Two psychophysical methods are employed to estimate the participant’s balance point, i.e., the contrast level at which the stimulus presented to either eye is equally likely to be perceived as brighter. 

Firstly, two interleaved and independent 1-down-1-up staircase procedures are completed. One staircase begins with a left eye contrast of 0.8, and the other with a left eye contrast of 0.2. In each trial, the participant is instructed to select the letter that they perceived as brighter. If the perceived brighter letter is presented to the left eye, the contrast to the left eye would decrease; otherwise, the contrast to the left eye would increase. Each staircase terminates at the 16th reversal. The step size begins at 0.1 and is reduced to 0.05 after the 4th reversal and 0.025 after the 8th reversal. The balance point is calculated as the average of the mean contrasts over the final 4 reversals of both staircases. Sample results of these staircases are shown in Figure 2 panel C. 

Next, the method of constant stimuli is used to refine this initial estimate. 7 contrasts centered around the participant’s estimated balance point are tested (balance point, ±0.03, ±0.06, and ±0.09). Each contrast is tested 20 times. The proportion of left responses is fitted against tested contrasts, using the cumulative distribution function (CDF) of a normal distribution (implemented via scipy.stats.norm.cdf in Python). The point of subjective equality (PSE) is extracted from the fitted curve. This PSE is taken as the final measure of ocular dominance. Sample results of this method are shown in Figure 2 panel D. 

2. Plaid motion integration
The stimulus for this test involves drifting plaids consisting of orthogonal gratings (±45°, 100% Michelson contrast) presented dichoptically (Figure 3 panel A). Each grating has a diameter of 4° and a spatial frequency of 1 cycle per degree (resolvable by observers with Snellen acuity of approximately 6/180 or better). The gratings drift at a speed of 0.25 cycle per second. During each trial, participants continuously reported their perceived motion directions over a 1-minute period, with three trials in total. 

The participant’s responses across 3 one-minute trials are aggregated. The percentage of time reported seeing each percept is calculated.

3. Fine peripheral stereopsis
The stimulus for this test involves a fixation cross (size 1°×1°) and a black square (size 1°×1° [the angular size of a 6/72 Snellen letter] when presented at center, or 4.33°×4.33° [the angular size of a 6/312 Snellen letter] when presented at 10° [peripheral] eccentricity along one of the four cardinal meridians [0°, 90°, 180°, 270° in polar coordinates]) (Figure 4 panels A & B). This change in target size is to account for differences in human cortical magnification between central and peripheral vision 3. A white frame surrounded the black square, serving as a reference plane. Depending on the binocular disparity being tested, the black square may appear behind or in front of the reference plane. Using a 2-interval forced choice (2-IFC) design, binocular disparity is introduced in one of two intervals. Each interval lasts 250 ms. 1.5 seconds of fixation is provided before the first stimulus appears. To prevent the participant from identifying the target interval based on horizontal displacement, random horizontal jitter (10-20 pixels left or right) is applied to both intervals. 

[bookmark: _Hlk212657949]10 interleaved and independent 1-up-2-down staircases are employed to test the stereopsis thresholds at all locations and for both types of disparity (crossed and uncrossed). Each staircase starts at a disparity of 50 pixels (i.e., 26.77 arcmin), with the step size set to initially 20 pixels (10.71 arcmin), 8 pixels (4.28 arcmin) after the 1st reversal, and 2 pixels (1.07 arcmin) after the 4th reversal. Each staircase terminated after reaching 10 reversals or a maximum of 60 trials. To avoid diplopia, disparity was capped at 100 pixels (53.53 arcmin). A threshold is calculated for each staircase by averaging the disparities over the final 4 reversals. 

4. Coarse peripheral stereopsis
The stimulus for this test involves a fixation cross presented on the top of the screen, star objects (2° in size, the angular size of a 6/144 Snellen letter) presented at 5° (peripheral) eccentricity below the fixation cross, and moon objects surrounding the star serving as the reference plane (Figure 5 panel A). The stars are presented one to each eye, with a binocular disparity of 3°, either crossed or uncrossed. During catch trials, both stars are shown to each eye, separated by 3° without binocular disparity. 

Fifteen trials of each condition (crossed disparity, uncrossed disparity, catch trial) are presented. In each trial, the star stimulus is presented for 500 ms.

5. Dynamic local stereopsis
[bookmark: _Hlk206703479]The stimulus for this test involves black squares at five locations (center and four locations at 6° [peripheral] eccentricity along the four cardinal meridians [0°, 90°, 180°, 270° in the polar coordinate system]) (Figure 6 panel B). Each square subtends 1.5°×1.5° of visual angle (the angular size of a 6/108 Snellen letter). A white strip is added to each square, which provides additional contour that facilitates depth perception. In a 2-interval forced choice (2-IFC) design, binocular disparity is introduced to one of the squares in one of the two intervals. To prevent the participant from identifying the target square based on horizontal motion alone (e.g., in case of monocular viewing due to one eye closed or interocular suppression), random horizontal jitter (10-20 pixels left or right) is applied to all squares to mask the target square. A step-by-step practice is given to help participants understand the 2-IFC task (Figure 6 panel A). 

The amount of disparity presented is controlled through the number of motion frames. At the start of the trial, stationary squares are presented at zero disparity. The presented squares then travel, in either the crossed or uncrossed direction, over a maximum of 12 frames (200 ms) at a speed of 3° per second (180 arcseconds per frame), resulting in a maximum cumulative disparity of 0.6° (36 arcminutes). On every trial, the squares are presented for exactly 24 frames (400 ms) and remain stationary for at minimum 12 frames before the onset of movement. The number of stationary frames is increased as the number of movement frames is decreased according to a 1-up, 2-down staircase procedure with an initial value of 10 movement frames. Fewer movement frames correspond to a more difficult task with less disparity. Two interleaved staircases are used to independently control crossed and uncrossed disparity trials. The staircases independently terminate after 10 reversals or 60 trials, and the threshold is calculated as the average of the number of frames at the final 4 reversals.

6. The Pulfrich task
The stimulus in this task involves moving moons and stationary stars (Figure 7 panel A). The moons and stars subtend 2° in size (the angular size of a 6/144 Snellen letter). The moons move leftward at a speed of 20°/sec. A black rectangular overlay is added in front of the stimuli in one eye, serving as a neutral density (ND) filter. The strength of the ND filter is defined by its transparency (light transmission) σ, i.e., filter strength (ND) = 4. The filter strength is changed across trials, and participants are asked to adjust the disparity between stationary moons at the bottom of the screen until the perceived disparity depth matches the direction and magnitude of the Pulfrich depth. Furthermore, during each trial, participants are also asked to complete a physical depth-matching task using a custom-built box presented approximately 40 cm away (Figure 7). Participants are instructed to slide the moons forward or backward until their depth matches the direction and magnitude of the Pulfrich depth on the computer. 

4 filter levels are tested, i.e., -1.5 ND, -0.75 ND, 0.75 ND, and 1.5 ND (a negative sign denotes a filter presented to the left eye; note that for patients, 0 ND should be tested to examine spontaneous Pulfrich). Each filter strength is tested 3 times. A linear regression is performed on median data to examine the correlation between the filter strengths applied and the amount of depth that participants perceived.

7. Motion parallax
The stimulus for this test involves four square objects and a fixation cross presented in a light-gray square background (Figure 8 panel A). Each square object subtends 1.5°×1.5° of visual angle (the angular size of a 6/108 Snellen letter) and situates at 4° (parafoveal) eccentricity from the fixation cross. The background is 10°×10° in size. One of the squares is elevated in front of the screen above all others. When a trial starts, the entire stimulus array (the objects, the fixation cross and the background) rotates 3° along the vertical axis for 250 ms. In the “parallax” task, stimuli are identical for both eyes. In the “parallax + disparity” task, crossed binocular disparity is introduced to the target square in addition to its elevation (Figure 8 panel B).

The amount of elevation in one of the four squares is controlled using two interleaved and independent 1-up-2-down staircases, starting at 1° and 0° of visual angle, respectively. The step size is initially 0.05° and reduced to 0.02° after 10 reversals. Each staircase terminates after 16 reversals or a maximum of 80 trials. Thresholds are calculated by averaging the magnitudes of elevation at the last four reversals of each staircase. A final threshold is calculated as the average of the thresholds from both staircases. 

In the “parallax” task, stimuli are identical for both eyes. Please note that the target square elevates above the grey background (i.e., perpendicular to the monitor plane). For convenience, the amount of elevation is expressed in units of visual angle, which is normally a measure of distance along the monitor plane. In the “parallax + disparity” task, the stimulus is identical as above, except that crossed binocular disparity is introduced to the target square in addition to its elevation. The disparity magnitude is set to one-third of the target elevation and thus varies accordingly across trials. Two staircases are administered using the same procedures described above. A final threshold is calculated as the average of thresholds from both staircases.

8. Da Vinci stereopsis
The stimulus for this test involves a large rectangular box (3°×5°) presented centrally to each eye, and four small protruding squares (each 1°×1°) presented on the sides of the box, 1.5° above or below the horizontal midline (Figure 9 panel A). Three different stimulus arrangements are presented. In two of these arrangements, the protruding squares are presented dichoptically, two per eye, at different locations. When fused, the squares should form a perception in which one bar appears to float in front of the central box, while the other appears occluded behind it (Figure 9 panel B). In the third arrangement, all four protruding squares are presented identically to both eyes, serving as a catch trial with no depth cues.

Each type of stimulus arrangement is repeated 10 times, resulting in 20 dichoptic trials and 10 catch trials. 


Note: An eccentricity between 0° and 1° is considered foveal, between 1° to 4-5° parafoveal, and beyond 5° is considered peripheral5,6.
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