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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

2. Interview statements: Which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 


[bookmark: Text5]3. Proposed interview filming date: Please indicate the proposed date that your group will self-film interviews: MM/DD/YYYY

DO NOT use this draft script for filming Interviews. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps: 14
Number of Shots: 27 (27 SC)

Interviews 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.4. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Ethics Title Card
This study is a secondary computational analysis of the publicly released, de-identified THINGS-EEG2 dataset. The original recordings were approved by the ethics committee of the Department of Education and Psychology at Freie Universität Berlin



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration in purple text and the timestamps given below entirely.
We strongly urge you to watch the video for these timestamps and check if they match corresponding the narration	Comment by Poornima  G: Please edit the narration where required using tracking mode
· The two-digit steps (e.g., 2.1., 2.2.) are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that you/your videographer will capture. 

Authors: Every shot below carries the source file and the timestamp. Please confirm that the ranges are correct, and let us know if any changes are required.
2. Repository Access and Preparation of the EEG Trials and Image Latents
Demonstrator: Click here to enter name of demonstrator(s)
2.1. To begin, open the public TDE-Net repository, in which the alignment, fusion, reconstruction, evaluation, and visualization scripts are held [1]. Inspect the implementation folders for the data preparation, the feature extraction, and the visualization, and download the source archive at the commit that corresponds to this manuscript [2].
2.1.1. SCREEN: The public TDE-Net GitHub repository being opened at commit c99325d. ( github.mp4, 00:00 - 00:27)
2.1.2. SCREEN: The dataprep, feature_extraction, and visualization folders being inspected, and the source archive being downloaded. ( github.mp4, 00:00 - 00:27)
2.2. Load the released preprocessed THINGS (things)-EEG2 tensors for all 10 participants, and from each source epoch select the 0 to 800 millisecond post-stimulus interval and the 17 parieto-occipital channels, retaining the 100 hertz sampling rate to obtain 80 time points per trial [1]. Preserve the source partition of 16,540 training image conditions and 200 held-out test image conditions for each participant [2].
2.2.1. SCREEN: The preprocessed THINGS-EEG2 tensors for the 10 participants being loaded, with the 0 - 800 ms window, the 17 parieto-occipital channels, and the 100 Hz rate giving 80 time points per trial. ( operation3.mp4, 00:00 - 00:12)
2.2.2. SCREEN: The 16,540 training image conditions and the 200 held-out test image conditions being preserved for each participant. ( operation3.mp4, 00:00 - 00:12)
2.3. Use the preprocessed tensors produced by the original multivariate noise normalization pipeline [1]. Then, within each implemented feature extractor, apply the documented file-level Z-scoring before the feature computation [2-TXT].
2.3.1. SCREEN: The preprocessed THINGS-EEG2 tensors from the original MVNN pipeline being selected. ( operation3.mp4, 00:13 - 00:24)
2.3.2. SCREEN: The file-level Z-scoring being applied inside each feature extractor before the feature computation. ( operation3.mp4, 00:13 - 00:24) TXT: MVNN: Multivariate noise normalization
2.4. Finally, cache the preprocessed EEG tensors, the extracted graph and semantic features, and the paired image latents, with a fixed condition ordering [1].
2.4.1. SCREEN: The preprocessed EEG tensors, the graph and semantic features, and the paired image latents being cached with a fixed condition ordering. ( operation3.mp4, 00:25 - 00:37)
3. Construction of the Graph Structural Stream
Demonstrator: Click here to enter name of demonstrator(s)
3.1. Next, build the graph stream from the repeated training trials. Freeze the graph encoder after the pre-training, and export the 17-channel node features with 80 dimensions per node [1]. Concatenate these features with the averaged raw EEG along the feature dimension, to obtain the raw-plus-graph structural input for the variational autoencoder mapping [2-TXT].
3.1.1. SCREEN: The graph encoder being frozen, and the 17-channel node features with 80 dimensions per node being exported. ( operation3.mp4, 00:38 - 00:44)
3.1.2. SCREEN: The 17 x 80 node features being concatenated with the averaged raw EEG to form the raw-plus-graph structural input for the VAE mapping. ( operation3.mp4, 00:38 - 00:44) TXT: VAE: Variational autoencoder; CLIP: Contrastive Language-Image Pre-training
4. Training of the Semantic EEG Encoder
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Then, train the semantic encoder on the averaged EEG tensors. Apply a 1 by 1 convolution followed by a depthwise convolution spanning the 17 electrode channels, then batch normalization, GELU JEH-loo activation, average pooling with a factor of 2, and dropout p equal to 0.5 [1]. Flatten the result, and project it to a 1,024-dimensional semantic feature vector [2].
4.1.1. SCREEN: The 1 x 1 convolution, the depthwise convolution over the 17 electrode channels, batch normalization, GELU activation, average pooling with factor 2, and dropout p = 0.5. ( operation3.mp4, 00:45 - 00:51)
4.1.2. SCREEN: The flattened result being projected to the 1,024-dimensional semantic feature vector. ( operation3.mp4, 00:45 - 00:51)
5. Mapping the EEG Features to the CLIP and VAE Latent Spaces
Demonstrator: Click here to enter name of demonstrator(s)
5.1. Pair each EEG feature tensor with its matching image latent. Fit the structural-stream-to-VAE ridge mapping with a lambda of 1,000, and predict the 36,864-dimensional VAE latent [1]. This branch receives the concatenated raw EEG and graph representations, and it is the only nonlinear branch that explicitly concatenates the raw features [2].
5.1.1. SCREEN: The structural-stream-to-VAE ridge mapping being fitted with lambda = 1,000 to predict the 36,864-dimensional VAE latent. ( operation3.mp4, 00:52 - 00:58)
5.1.2. SCREEN: The concatenated raw EEG and graph representations entering the structural branch. ( operation3.mp4, 00:52 - 00:58)
5.2. Then, fit the semantic-stream-to-CLIP ridge mapping, also with a lambda of 1,000, and predict the 1,024-dimensional CLIP representation [1]. Note that the semantic input is not concatenated with the raw EEG [2].
5.2.1. SCREEN: The semantic-stream-to-CLIP ridge mapping being fitted with lambda = 1,000 to predict the 1,024-dimensional CLIP representation. ( operation3.mp4, 00:59 - 01:04)
5.2.2. SCREEN: The semantic input entering the CLIP branch on its own, without the raw EEG. ( operation3.mp4, 00:59 - 01:04)
6. Latent Fusion and Diffusion Reconstruction
Demonstrator: Click here to enter name of demonstrator(s)
6.1. Fuse the CLIP and VAE latent predictions before decoding. Load the frozen Stable UnCLIP image-to-image pipeline from the sd2-community stable-diffusion-2-1-unclip checkpoint, with the half-precision variation weights [1]. Use the fused CLIP embedding as the semantic condition, and the fused VAE latent as the structural initialization [2].
6.1.1. SCREEN: The frozen Stable UnCLIP image-to-image pipeline being loaded from sd2-community/stable-diffusion-2-1-unclip with the fp16 variation weights. ( operation3.mp4, 01:05 - 01:19)
6.1.2. SCREEN: The fused CLIP embedding being set as the semantic condition and the fused VAE latent as the structural initialization. ( operation3.mp4, 01:05 - 01:19)
6.2. Apply cross-attention guidance and decode the image latent [1]. Concatenate the fused 1,024-dimensional CLIP vector with the 1,024-dimensional conditioning extension used by the pipeline, prepend a zero negative-condition vector for classifier-free guidance, and decode with a guidance scale of 7.5 [2]. Use the pipeline default of 20 denoising steps, and save one PNG image per test condition [3].
6.2.1. SCREEN: The cross-attention guidance being applied and the image latent being decoded. ( operation3.mp4, 01:20 - 01:37)
6.2.2. SCREEN: The fused 1,024-dimensional CLIP vector being concatenated with the 1,024-dimensional conditioning extension, the zero negative-condition vector being prepended for CFG, and the guidance scale set to 7.5. ( operation3.mp4, 01:20 - 01:37)
6.2.3. SCREEN: The 20 denoising steps running and one PNG image being saved per test condition. ( operation3.mp4, 01:20 - 01:37)
6.3. Finally, save the reconstructed image with its original test-condition index, and retain the same index for all the subsequent metric calculations [1].
6.3.1. SCREEN: Each reconstructed image being saved under its original test-condition index. ( operation3.mp4, 01:38 - 01:48)
7. Evaluation of the Reconstruction and the Representation-Level Alignment
Demonstrator: Click here to enter name of demonstrator(s)
7.1. Compute the low-level fidelity with the pixel correlation and the structural similarity [1-TXT]. Then, compute the AlexNet Layer 2, the AlexNet Layer 5, the Inception-v3, and the OpenAI CLIP ViT-L/14 pairwise identification accuracies, and compute the EfficientNet and the SwAV correlation distances, for which lower values indicate closer feature representations [2].
7.1.1. SCREEN: The PixCorr and SSIM scores being computed for the reconstructed images. ( operation3.mp4, 01:49 - 02:15) TXT: PixCorr: Pixel correlation; SSIM: Structural similarity
7.1.2. SCREEN: The AlexNet Layer 2, AlexNet Layer 5, Inception-v3, and CLIP ViT-L/14 accuracies and the EffNet and SwAV distances being computed. ( operation3.mp4, 01:49 - 02:15)
7.2. For the CLIP analysis, form the correlation matrix between the features extracted from the 200 reconstructed images and the corresponding 200 ground-truth images [1]. For each reconstruction, compare the correct-image correlation with the correlations to the other 199 images, and average the resulting 200 by 199 binary comparisons to obtain the CLIP pairwise identification accuracy [2].
7.2.1. SCREEN: The correlation matrix being formed between the 200 reconstructed images and the 200 ground-truth images. ( operation3.mp4, 02:16 - 02:31)
7.2.2. SCREEN: The correct-image correlation being compared against the other 199 correlations, and the 200 x 199 binary comparisons being averaged. ( operation3.mp4, 02:16 - 02:31)
7.3. Finally, visualize the whitened EEG patterns and the scalp-channel model weights, with labeled channels, explicit color scales, and reproducible ordering rules [1]. Interpret these plots as auxiliary analyses of the measured scalp signals and the model parameters, and not as evidence for cortical source localization, anatomical activation, or causality [2].
7.3.1. SCREEN: The whitened EEG pattern heat map being plotted with labeled channels and an explicit color scale. ( operation3.mp4, 02:32 - 02:47)
7.3.2. SCREEN: The scalp topography of the normalized semantic-stream channel weights being plotted over the 17 selected electrodes. ( operation3.mp4, 02:32 - 02:47)


Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· You/Your videographer does not have to record this section. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 110.
· Please note that the video cannot include voiceover without an accompanying visual.

8. Results
8.1. Across the 10 participants, the mean CLIP pairwise identification accuracy was 0.8135 [1].
8.1.1. LAB MEDIA: Table 3. Video editor: Please emphasize the Mean row, without deleting other parts
8.2. The reconstructions kept the shared semantic categories and the characteristic visual attributes of the stimuli, while the fine detail varied across the subjects [1].
8.2.1. LAB MEDIA: Figure 3. Video editor: Please show the ground-truth row first and then the sub-01 to sub-10 rows, without deleting other parts
8.3. On the development set, the CLIP curve peaked at an alpha of 0.55 and the VAE curve at 0.65 [1].
8.3.1. LAB MEDIA: Figure 5. Video editor: Please emphasize the 2 marked maxima, without deleting other parts
8.4. The fused CLIP prediction raised the mean latent correlation by about 0.013 over the raw anchor [1].
8.4.1. LAB MEDIA: Figure 7. Video editor: Please emphasize the 2 dashed mean lines and the labeled difference, without deleting other parts


[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.13.1 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.13.1  SCREEN: performing ...........action. xxx.mp4 00:30-00:45
2.13.2, SCREEN: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40
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