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Supplementary Figures

Fig. S1 — ICA Component Rejection Distribution
[image: fig_s5_ica_distribution (2)]
Fig. S1. Distribution of independent components (ICs) removed during the wideband Picard ICA cleaning step. Across the cohort (N = 46), an average of 3.2 ± 1.8 artefactual components (predominantly muscle and ocular artefacts) were rejected per subject, ranging from 1 to 7 components.

Fig. S2 — LZC Effect Sizes Across Frequency Bands
[image: fig_s2_band_effects (7)]
Fig. S2. Cohen’s d effect sizes for H1 (imagination vs. perception, occipital ROI; left panel) and H2 (high-decoding vs. low-decoding, full 58-channel array; right panel) across seven frequency bands (N = 46). Yellow shading marks the low-gamma band (30–60 Hz) targeted by H1/H2; green shading marks the broadband condition evaluated by the multivariate H4 test. Negative d indicates the first group showed lower LZC than the comparator, opposite to predictions. Reference lines at |d| = 0.2 (dashed, small) and |d| = 0.5 (dotted, medium).
Fig. S3 — Enhanced LZC Topographic Maps
[image: fig_s1_topomap]
Fig. S3. Group-averaged broadband LZC topographic maps for three conditions (N = 46). (A) Perception: relatively uniform complexity. (B) High-decoding imagination: augmented frontal complexity with maintained occipital values, consistent with top-down reconstruction. (C) Low-decoding imagination: reduced right parieto-occipital complexity with weaker frontal engagement. Color scale: normalized LZC (0.20–0.40). Black dots mark electrode positions.



Fig. S4 — Spatial Clustering of Broadband LZC Differences
[image: fig_s4_h4_cluster]
Fig. S4. Cluster-based permutation test results for broadband LZC topographic differences between imagination and perception (Hypothesis H4). (A) Unthresholded difference topography (Imagination minus Perception). (B) Difference topography overlayed with significant spatial clusters, where black dots mark the constituent scalp channels driving the significant effect (p = 0.005, 1000 permutations ). (C) Topography of the corresponding statistical values.

Fig. S5 — LZC Magnitudes Across Frequency Bands
[image: fig_s3_band_means (2)]
Fig. S5. Group-averaged LZC magnitudes across the seven evaluated frequency bands (N = 46). The solid blue line and dashed red line represent visual perception and mental imagination, respectively, with shaded regions denoting ±1 standard error of the mean (SEM). The low-gamma band (30–60 Hz), which was the target of hypothesis H1, is highlighted, visually confirming the absence of the predicted complexity elevation during imagery.
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ICA Component Exclusion Distribution (N = 46)
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Components labelled "muscle" (ICLabel prob > 0.6) or "eye" were excluded. Wideband Picard ICA, 1-200 Hz (seed=42). All 46 subjects converged (6 < 10-%)
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LZC Effect Sizes Across All Frequency Bands (N = 46)
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Dashed lines: |d| = 0.2 (small). Dotted lines: |d| = 0.5 (medium).

H1 occipital ROI: Oz, 01, 02, POz, PO3, PO4. H2 grouping: median split on per-subject broadband imagination LZC (n = 23 per group).
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Group-Averaged Broadband LZC Topography (N = 46)
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Color scale: normalized shuffle-corrected LZC (LZCyinal = observed / mean of 100 Fisher-Yates surrogates; values = 1.0 = random-like complexity).
Broadband signal: 1-200 Hz, cleaned with wideband Picard ICA (ICLabel threshold: muscle prob > 0.6 or eye).
High-/low-decoding groups: median split on per-subject broadband imagination LZC (n = 23 per group).

Shared color scale: 5th-95th percentile across all three conditions. Contours: 6 equidistant levels. 62-channel 10-20 montage.
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H4: LZC Topographic Difference (Imagination — Perception)
with Significant Cluster Highlighted (N = 46)
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Color scale (A, B): mean LZC difference (imagination — perception); positive = higher during imagination. Black dots (B): channels belonging to the significant cluster (p = 0.005, cluster permutation
test, 1000 permutations). Cluster channels (n = 40): AF3, AF4, C1, C2, C3, C4, CP1, CP2, CP6, CPz.




image5.png
Group-mean normalized LZC (£1 SEM)
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Shaded: +1 SEM. Yellow: H1 target (low-gamma). Green: H4 broadband (multivariate). Shuffle-normalized LZC; values = 1.0 = random-like.




