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Extended DataFig. 4| Cortical segmentation and alignment for all participants  change (p < 0.05 uncorrected; two sided t-statistics) on mean EPI. Reds and blues
inExp.1.a) Green and purple lines mark the white matter and pial surfaces. Top: indicate LE- and RE-biased voxels. Only activations in the gray matter were shown.
relative cortical depth on a T1-weighted MP2RAGE; bottom: LE-RE percent signal (b) Eye localizer activation (S01) with extended color map.
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Extended Data Fig. 5| Eye-specific and non-eye-specific responses in different
Vl1layers during rivalry and replay. (a) Eye-specific differential timecourses
duringrivalry and replay for all participants in Exp. 1, computed as the difference
between the deconvolved responses to preferred- and non-preferred-eye

events. Deconvolved responses were estimated using a GLM-based method
(3dDeconvolve with CSPLINzero in AFNI) to account for BOLD carryover. Colors
indicate cortical depth: red (superficial), green (middle), blue (deep). (b) Switch-
related responses (the average of responses to LE- and RE-dominant events)
across V1layers. Asignificant superficial bias was found inboth rivalry and replay
conditions (repeated measures ANOVA main effect of layer, F(2,22) =40.123,

p <0.001,ng2 =0.234,95% C1[0.137, 0.438]; no interaction between conditions
and layers, F(2,22) = 0.692, p = 0.483,ng2 = 0.002, 95% CI1[0.0, 0.027]). Two-sided
paired t-tests for layer comparisonsinb and cs: *p < 0.05, **p < 0.01, ***p < 0.001,
Holm corrected. (c) Rivalry/replay response ratio across cortical depths showed
no significant differences (deep vs. middle, t(11) = -2.238, p = 0.094, Cohen’s
d=0.412,95% CI[-0.28,-0.0]; middle vs. superficial, t(11) = -0.277,p = 0.787,
d=0.038,95% CI[-0.12, 0.1]; BFO1 = 3.367, marked by the black circle). Transition-
related response amplitudes were estimated from the deconvolved timecourses
using the same approach as in Fig. 2f for comparison.
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Extended DataFig. 6 | Simulation and control analyses for pattern correlation
during rivalry and replay. We ran simulations to demonstrate the ability of
pattern correlation in capturing asynchrony across space and estimate the
amount of asynchrony that can be reliably detected (supplementary methods).
(a) Simulated distribution of pattern correlation coefficients for Async and Sync
conditions. Async: 30% of voxels were out-of-phase, and voxel transitions had
a0-2sjitter (mean1s); Sync: only 20% were out-of-phase and transitions were
aligned. Line plot: mean + SEM across participants. (b) r distribution widths in
the two conditions. Bar plot: mean with 95% Cl across participants; dot plot:
individual data; ***: p < 0.001, two-sided paired t-test. (c) Power analysis for
pattern correlation to detect different levels of temporal jitter in voxel transition
and (d) different proportions of out-of-phase voxels. (e) Minimum number of
TRs and (f) voxels required to detect effects similar to (a). Shaded areas: 95% CI
(bootstrap); red dashed line: 80% power. Blue triangles mark actual values in
Exp. 1. (g-h) Conceptual dissociation between pattern correlation and mean
modulation amplitude. A schematicillustrates a cortical patch with alternating

LE- and RE-dominant columns (white/black). Pattern correlation is computed
using abinary template (1, -1), while modulation amplitude averages across all
columns. (g) Two patterns with equal correlation (r =1) differ in modulation
amplitude (1vs. 0.5). (h) Two patterns with identical modulation amplitude (1)
show different correlations with the template (r =1vs. 0.89). Thisillustrates the
complementary nature of pattern correlation and mean modulation amplitude
incharacterizing cortical activation during rivalry. (i-j) Permutation analysis
controlling for SNR-related confound in laminar pattern correlation. (i) After
temporally shuffling residuals to disrupt synchrony while preserving SNR, no
significant laminar difference in the rivalry-to-replay ratio of r distribution
width was observed (F(2,22)=2.115, p = 0.165, ng2 = 0.020, 95% C1[0.002,
0.226]). Bayes factor analysis supported the null hypothesis that there was no
difference between deep and middle layers (BFO1 = 3.257, defaultJZS prior). (j)
Null distributions of layer differences from 200 permutations (deep-middle,
top; superficial-middle, bottom); observed differences in Exp.1are shown as
vertical lines.
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Extended Data Fig. 7 | Eye-specific modulation and perceptual switch
dynamics across cortical areas during rivalry and replay (Exp. 2).

(a) Eye-specific modulation duringrivalry (orange) and replay (green) in

early (V1-V3), ventral (hV4/VO), and parietal (IPS) visual areas, quantified via
multivariate methods. N =15 participants for all areas except IPS (n = 8, due to
limited coverage). Bar plot: mean values with 95% Cl across participants; dot
plot:individual data. Significance was tested against zero (one-tailed one-sample
t-tests) and between conditions (two-tailed paired t-tests). Black stars: significant
after Holm correction across ROIs and conditions; gray stars: uncorrected.

*p <0.05,*p < 0.01, **p < 0.001. (b) Dynamic causal modeling (DCM) of
rivalry-related changes in effective connectivity. Left: full DCM model. V1
receives eye-specific driving input in replay (green arrow), while all regions (V1,
ventral stream, IPS) can receive eye-specific driving input during rivalry (orange
arrows). Modulatory effects (orange dots) reflect connectivity differences

betweenrivalry and replay. Right: group-level parametric empirical Bayes (PEB)
analysis reveals enhanced IPS » V1 feedback during rivalry compared to replay.
No significant modulation was observed for the ventral stream, consistent

with the weak amplitudes in (a), suggesting that IPS—not ventral areas—may
contribute to modulating interocular competition in V1. DCM inferences identify
the best-fitting model within a predefined network architecture and parameter
space, and do not imply direct anatomical connections. (c). Non-eye-specific
switch-related response (aligned to perception switch regardless of dominant
eye) in cortical areas. Cross-correlation analysis revealed significant delays in
rivalry relative to replay for V1(1.2s,95% CI1[0.3,2.1], p=0.017) and V2 (1.5s[0.5,
2.8],p=0.008), but not for hV4 (0.4 s[-0.1,0.9], p=0.302) or IPS (0.1s[-0.3,
0.5], p=0.685). The V1delay was also significantly greater than IPS (p = 0.009).
All p-values were obtained by bootstrapping participants and Holm corrected for
multiple comparisons. Shaded bands indicate SEM across 15 participants.
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Extended Data Fig. 8 | Ocular-biased clusters in the LGNs for all participants in Exp. 2. Color bars denote t values for the LE-RE contrast of the GLM for localizer runs
(two-sided t-statistics; threshold at abs(t)>2; for a few LGNs the threshold was relaxed to 1.5 or 1). Dotted lines mark the anatomical boundaries of the LGN in three
coronal slices from anterior (upper panels) to posterior (lower panels).
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Extended DataFig. 9| Eye-specific responses in the LGN during rivalry and
replay. (a) Eye-specific differential response between LE- and RE-biased voxels
inthe LGN during rivalry (top) and replay (bottom), shown for voxels with the
strongest or weakest ocular bias, either inside or outside the ocular-biased
clusters. Within OD clusters, voxels were divided by bias strength: “most biased”
included the top 100 voxels (50 per eye) with the largest |[LE-RE| t-values; “least
biased” included the 100 voxels with the smallest |LE-RE| t-values. Voxels can be
similarly divided outside the OD clusters but within the anatomical LGN mask,
yielding 2x2 conditions in total. With the most biased voxels within OD clusters,
rivalry modulation of eye-specific response was negligible (averaged between
4sand12s,LE vs.RE events, BFO1=3.759, n =15, two-sided paired Bayesian t-test
with defaultJZS prior), despite robust replay modulation. Least biased voxels

Posterior

within OD clusters and most biased voxels outside OD clusters showed a negative
eye-specific modulation. Line plot: mean value + SEM. Gray bars mark time points
with significant LE vs. RE differences (FWE p < 0.05, cluster-based permutation).
(b). Group-averaged eye-specific response maps (ipsi- vs. contra-lateral eye
events) inthe LGN. Individual maps were nonlinearly registered to the MNI152
symmetric template. Right LGNs were mirror-flipped and averaged with left
LGNs. Coronalslices are displayed anterior to posterior (1.2 mm spacing). Black
and white lines outline ipsi- and contra-eye biased clusters from the localizer.
The central visual field corresponds to the dorsal and posterior portion of the
LGN. The orange dashed line indicates approximately 5 degrees of eccentricity,
corresponding to the size of our visual stimuli.
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Software and code

Policy information about availability of computer code

Data collection  The experiments were programmed in MATLAB v2016b (The Math Works, Inc.) using the Psychophysics Toolbox v3.0.12.

Data analysis MRI data were analyzed using AFNI v19.0.24 (https://afni.nimh.nih.gov/), FreeSurfer v6.0.0 (https://freesurfer.net/), ANTs v2.2.0 (https://
stnava.github.io/ANTs/), neuropythy package v0.12.13, and the mripy package v0.7.1 developed in our lab (https://github.com/herrlich10/
mripy). Effective connectivity of the fMRI data was analyzed with the DCM module of SPM12 (Version 7771). Decoding and clustering analyses
were performed using scikit-learn v0.24.2 (https://scikit-learn.org/) and SciPy v1.7.1 (https://scipy.org/). Statistical analyses were conducted
using Pingouin v0.5 (https://pingouin-stats.org/), seaborn v0.11.2 (https://seaborn.pydata.org/), JASP v0.14 (https://jasp-stats.org/), R v4.1
(https://www.r-project.org/), and home-built Python code.

The mripy package, used in this study for high-resolution fMRI data processing, is available on Github (https://github.com/herrlich10/mripy).

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Data to reproduce the main findings of this study can be downloaded from National Basic Science Data Center (https://www.scidb.cn/en/s/ZJVBza). Raw data can be
requested by contacting the corresponding author P.Z. (zhangpeng@ibp.ac.cn).

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender We recruited participants of both genders (fourteen females and seventeen males in total) for our studies based on their
self-reports. Sex or gender effects were not considered because this study focused on understanding the common
mechanisms underlying all human beings.

Reporting on race, ethnicity, or | Participants were not grouped by race or ethnicity in the design and analyses of this study.
other socially relevant

groupings

Population characteristics Sixteen healthy volunteers (seven females, aged 22—-40 years) participated in Experiment 1. Fifteen healthy volunteers (seven
females, aged 22—39 years) participated in Experiment 2. All observers had normal or corrected-to-normal vision.

Recruitment Subjects were experienced psychophysical observers informally recruited from nearby labs based on availability and
willingness to participate, without additional screening. Many of them had previous experience with binocular rivalry, but it
was unlikely to bias the current results about the general neural mechanisms for the phenomenon.

Ethics oversight Experimental protocols were approved by the Institutional Review Panel at the Institute of Biophysics, Chinese Academy of

Sciences.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size Sample sizes were determined based on previous works in the literature and the expected effect sizes. Prior human fMRI studies on binocular
rivalry typically employed small samples, both for cortical responses (e.g., n = 4 in Polonsky et al., 2000; Tong et al., 2001; n =3 in Lee et al,,
2005; n = 6 in Brascamp et al., 2015) and subcortical responses in the LGN (e.g., n = 4 in Haynes et al., 2005; n = 5 in Wunderlich et al., 2005; n
=3in Yildirim et al., 2023). In comparison, our final sample sizes of 12 and 15 participants provide substantially greater power, particularly
given the enhanced signal-to-noise ratio afforded by 7T fMRI.

Data exclusions  Three subjects were excluded in Experiment 1 due to lack of a clear OD pattern in V1, and one subject was excluded due to strong bias toward
one eye. These conditions preclude further OD-specific analyses adopted in this study.

Replication The reproducibility of ocular dominance columns/clusters identified in V1 (Extended Data Fig. 3d-j) and LGN (Figure 5a/b) were assessed and
confirmed by scanning the same subject in different days, and by comparing results from odd and even runs for each individual (Extended
Data Fig. 3c). The cortical depth dependent results in V1 were obtained using gradient echo EPI sequence (with T2* weighting and high
sensitivity; Figure 2f) in the main experiment, and replicated (in a proof-of-concept case study) using a different pulse sequence (balanced
SSFP, with more T2 weighting and better specificity; Figure 2j). The major findings in IPS, including eye-specific modulation during binocular
rivalry (Figure 4c/d and Extended Data Fig. 7a) and delayed transition-related response in early visual areas relative to IPS (Figure 4f and
Extended Data Fig. 7c) were successfully replicated between Exp.1 and Exp.2.
We also showed individual results (Extended Data Fig. 3, 4, 5, 8) to facilitate inspection of replicability between different individuals.

Randomization  We used a within-subject design where all subjects were tested on the same set of experimental conditions, thus randomizing participants to
different conditions was not necessary.
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Blinding All participants were exposed to the same experimental conditions. Thus blinding was not necessary.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
Antibodies |Z |:| ChIP-seq
Eukaryotic cell lines |Z |:| Flow cytometry
Palaeontology and archaeology |:| |Z| MRI-based neuroimaging

Animals and other organisms
Clinical data

Dual use research of concern

XXX XXX X s
Oooooog

Plants

Plants

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor

was applied-
Authentication Describe-any-atthentication-procedures foreach seed stock-tised-ornovel-genotype-generated.—Describe-any-experiments-used-to

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.

Magnetic resonance imaging

Experimental design

Design type The localizer task used block design, and the rivalry or replay tasks can be viewed as an event-related design where the
events are endogenous.

Design specifications In Experiment 1 and 2, 4-6 localizer runs were collected for each subject. Each run comprised 12 interleaved monocular
stimulation blocks and 2 blank blocks at the beginning and end of the run. Each block lasted 24 s without inter-block
interval. 4 rivalry and 4 replay runs, each lasted 256 s, were collected for each subject.

Behavioral performance measures  Mean rivalry interval was 7.13 s for Exp.1 and 7.85 s for Exp.2. No significant difference was found for different eyes or
colors (see Extended Data Fig. 1 for mean dominance duration and its confidence interval for each eye and color).

Acquisition
Imaging type(s) functional, structural
Field strength 7 Tesla
Sequence & imaging parameters In Experiment 1, T2*w BOLD signals from the occipital and parietal cortices were acquired with a 2D GE-EPI sequence

(0.8 mm isotropic voxels, 31 oblique-coronal slices, FOV = 128x128 mm, TE = 23 ms, TR = 2000 ms, nominal flip angle =
80°, bandwidth = 1157 Hz/pixel, partial Fourier = 6/8, GRAPPA = 3). One subject was also scanned with a 2D passband
balanced SSFP sequence to acquire T2w BOLD signals (voxel size 0.5 x 0.5 x 1.5 mm, 2 oblique-coronal slices, FOV = 96 x
96 mm, volume acquisition time = 2400 ms for localizer and 1600 ms for rivalry/replay, TR = 5.64 ms, TE = 2.82 ms,
nominal flip angle = 29° or 30°, bandwidth = 521 Hz/pix, no in-plane acceleration for localizer and GRAPPA = 2 for
rivalry/replay). 3D passband bSSFP sequence (0.8-mm isotropic voxels, 10 oblique-coronal slices, FOV = 102 x 102 mm,
volume acquisition time = 6's, TR = 5.54 ms, TE = 2.77 ms, nominal flip angle = 15°, bandwidth = 471 Hz/pix, partial
Fourier = 7/8 in both phase and slice direction, GRAPPA = 2) was also used in a separate localizer session to evaluate the
robustness of V1 ODC pattern.

The same 2D GE-EPI sequence was used, albeit with different parameters in Experiment 2 (1.2 mm isotropic voxels, FOV
=180x180 mm, TE = 22 ms, flip angle = 78°, bandwidth = 1587 Hz/pix, GRAPPA = 2. 62 oblique-transversal slices were
acquired for 8 of 15 subjects with a multi-band factor of 2. 31 slices were acquired for the rest of subjects without
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Area of acquisition

Diffusion MRI [ ] uUsed

Preprocessing

Preprocessing software

Normalization

Normalization template
Noise and artifact removal

Volume censoring

multi-band acquisition). EPI volumes with reversed phase encoding and readout directions were also acquired for
susceptibility distortion correction.

For all Experiments, T1w anatomical volumes were acquired using a MP2RAGE sequence (0.7 mm isotropic voxels, FOV
=224x224 mm, 256 sagittal slices, TE = 3.05 ms, TR = 4000 ms, TI1 = 750 ms, flip angle = 4°, TI2 = 2500 ms, flip angle =
5°, bandwidth = 240 Hz/pix, partial Fourier = 7/8, GRAPPA = 3).

In Exp.1, 31 oblique-coronal slices were placed at the back of the brain to simultaneously cover both V1 (calcarine
sulcus) and the parietal cortex (intraparietal sulcus). For the bSSFP experiment, two coronal slices (0.5 mm in-plane
resolution and 3 mm total thickness) were carefully prescribed to be perpendicular to the calcarine sulcus in one
hemisphere, where the ODCs went approximately parallel with the orientation of elongated ‘pencil’ voxels (Fig. 2h,
Extended Data Fig. 3g), so that cortical layers and OD columns can be simultaneously resolved in-plane.

In Exp.2, 62 oblique-transversal slices were acquired for 8 of 15 subjects, covering most of the cortex except for the
bottom of the temporal lobe. For the rest of subjects, 31 slices with AP orientation were acquired (without multi-band
acceleration) to maximize SNR in the subcortical regions.

Not used

MRI data were preprocessed using AFNI (v19.0.24), FreeSurfer (v6.0.0), ANTs (v2.2.0), and the mripy package developed in
our lab (https://github.com/herrlich10/mripy). EPI volumes were corrected for slice timing, susceptibility distortion (blip-up/
down method), head motion (6 parameters rigid body), and rescaled to percent signal change. To minimize the loss of spatial
resolution, all spatial transformations were combined and applied in a single interpolation step (sinc method), in which the
data were also up-sampled by a factor of 2. The anatomical volumes were segmented and reconstructed into surfaces using
the default FreeSurfer pipeline (recon-all with -hires option for submillimeter T1 volumes). The surfaces were visual inspected
and manually edited, mainly to remove dura mater and sinuses from the gray matter. The T1 volume and the surface were
aligned to the mean of preprocessed EPl images (cost function: Ipc). Relative cortical depth (0-1) for each voxel was
estimated using an equivolume method (mripy_compute_depth.ipy in mripy). To match the up-sampled volume grid and
alleviate the vertex-missing problem during surface-to-volume projection, high density surface meshes were created
(mripy_create_hd_mesh.ipy).

The fMRI data were analyzed in the native space of individual subjects to exploit the submillimeter spatial resolution. The
ODC pattern in V1 is unique for each subject and defies spatial normalization.

The data were not normalized.
Motion correction parameters were included as regressors of no interest in the GLM analysis.

A volume would be censored if the derivative of head motion parameters has a Euclidean norm greater than 0.3.

Statistical modeling & inference

Model type and settings

Effect(s) tested

For the eye-preference localizer, mass univariate regression analysis was conducted at the first-level using the Block4 HRF in
AFNI. Slow drift in the signal was modeled using Legendre polynomials of an automatically determined order (3dDeconvolve -
polort 'A'). Head motion parameters were included as nuisance regressors. Temporal autocorrelation was accounted for
using a ARMA(1,1) model (3dREMLSit). At the second level, subject was treated as a random effect, and experimental
manipulation (rivalry vs replay) and different layers or ROls as fixed effects. For rivalry and replay condition, both event-
related averaging and deconvolution analysis (3dDeconvolve with CSPLINzero model in AFNI) were used.

For eye-specific response modulation, the main dependent variable is the difference in BOLD response when the subjects
report seeing the left eye image vs seeing the right eye image. For synchrony across visual field, the dependent variable is the
width of r-value distribution for moment-to-moment correlation between V1 activation pattern and its ODC map. The main
effect of interest is rivalry vs replay, and cortical layers (deep, middle, superficial). Repeated measures ANOVA was used for
hypothesis testing, followed by paired t-tests.

Specify type of analysis: || whole brain ROl-based || Both

In Experiment 1, V1 ROIs were manually drawn on the cortical surface to select regions with a clear and
roughly balanced pattern of ODCs (see Extended Data Fig. 3a for the OD patterns and ROlIs of all
subjects). Vertices with significant ocular bias (LE-RE contrast abs(t) > 2) and visual response (LE+RE t > 2)
were then projected to the volume space to select voxels in a column-wise manner. IPS was defined as
the union of IPSO to IPS5 in Wang15 atlas (Wang et al., 2015), whose masks were generated using the

Anatomical location(s) neuropythy package (Benson et al., 2018). pIPS and alPS was defined as IPSO-2 and IPS3-5, respectively.

Statistic type for inference

(See Eklund et al. 2016)

In Experiment 2, anatomical mask for each LGN was manually delineated in the T1w volume, and two
clusters of voxels with significant ocular bias (LE-RE abs(t) > 2; for a few LGNs the threshold was relaxed
to 1.5 or 1) were identified for each LGN (Extended Data Fig. 8 shows the ocular biased clusters for all
subjects). V1 voxels with significant ocular bias (LE-RE abs(t) > 2) and positive visual response (LE+RE > 0)
were included for ROl analysis.

We performed ROI-based analyses and ROIs were selected using independent functional localizers and anatomical
information.
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Correction Holm correction were used for multiple comparisons across ROIs and conditions when needed.

Models & analysis

n/a | Involved in the study
|:| Functional and/or effective connectivity

IZ |:| Graph analysis

|:| Multivariate modeling or predictive analysis

Functional and/or effective connectivity Effective connectivity of the fMRI data was analyzed with the DCM module of SPM12 (Version 7771).
Multivariate decoding timeseries from V1, V2, and IPS were used as VOI inputs. The model (Fig. 4e inset) had
two inputs: the eye-of-origin of the currently perceived stimulus (high for LE and low for RE) was defined as a
driving input to V1 in the replay condition, while all brain areas (V1/V2/IPS) could receive such an eye-specific
driving input during rivalry. Fixed connections were defined between and within all brain areas, and the
between-areas connections were allowed to be modulated by the 2nd input during binocular rivalry. Both
inputs were mean-centered. A bilinear, single state, deterministic model with default parameters was used.
At the first level, the full DCM for each subject was estimated using all data from rivalry and replay runs
concatenated together. At the second level, we used the parametric empirical Bayes method to perform
Bayesian model reduction, Bayesian model average, and make inferences about the connectivity strength.
Default parameters and priors were used during model fitting.

Multivariate modeling and predictive analysis  To obtain a single real number that best predicts which eye is stimulated based on the activation patternina
given RO, a set of linear weights can be learned by training a linear classifier (we used linear support vector
machines from the scikit-learn package with default hyper-parameters) on ocular bias localizer data to
predict which eye was stimulated on a TR-by-TR basis, and the multivariate response patterns from other
conditions can then be linearly projected using the optimal weights into a 1D timeseries that reflects the
distance to the decision boundary at each moment. This decoding timeseries is the multivariate differential
response, and can be used to compute an event-related average response.

For feature selection, voxels with above-threshold visual response (omnibus F > 1, L+R t > 1, L+R beta < 5)
and ocular bias (200 most biased voxels (2x up-sampled) in both ends of the L-R t distribution, with positive
monocular response, e.g., LE > 0 for LE-biased voxels) in the GLM results of ocular bias localizer were
selected. Results were similar across a reasonable range of thresholds. The ideal response timecourse for the
localizer was created by convolving the HRF ("GAM" with default parameters in AFNI) with boxcar functions
indicating LE or RE blocks, and then taking their difference. Volumes at the flat part of the block responses
(absolute value of the ideal response > 0.75 * maximum) were selected for training, whereas all volumes
from the rivalry/replay runs were used at test time for generating the multivariate differential response. Each
sample (feature vector) was normalized to have unitary Euclidean norm before training or testing.
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