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Background

• Stimulus → Brain activates 
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Electroencephalography, EEG functional magnetic resonance imaging, fMRI



Neural/Brain Encoding and Decoding
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• Neural encoding is the study of how neurons represent information
with electrical activity (action potentials) at the level of individual cells
or in networks of neurons. Studies of neural encoding aim to
characterize the relationship between sensory stimuli or behavioural
output and neural signals.



Neural/Brain Encoding and Decoding
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• Neural decoding is the study of what information is available in the
electrical activity (action potentials) of individual cells or networks of
neurons. Studies of neural decoding aim to identify what stimulus,
event, or desired output elicits a particular pattern of neural activity.

https://www.nature.com/subjects/neural-decoding
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Brain Encoding
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Brain Encoding
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Brain Encoding
• fMRI data from 9 healthy, college-age participants who viewed 60 different word-picture pairs

presented 6 times each.
• 12 semantic categories (animals, body parts, buildings, building parts, clothing, furniture, insects,

kitchen items, tools, vegetables, vehicles, and other man-made items).
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Brain Encoding

Mitchell TM, Shinkareva SV, Carlson A, Chang KM, Malave VL, Mason RA, Just MA. Predicting human brain activity associated with 
the meanings of nouns. Science. 2008.

Stimulus？

Representation？ Mapping 
Method?

Evaluation?

Goal/Tasks？



Stimulus/Features-Lexical and syntactic
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• Kai-min K. Chang, Vladimir L. Cherkassky, Tom M. Mitchell,
and Marcel Adam Just. 2009. Quantitative modeling of the
neural representation of adjective-noun phrases to
account for fMRI activation. ACL 2009.

Findings：Neural activity encodes distinguishable patterns
for adjective-noun phrases. Multiplicative models best
capture how adjectives modify nouns, while noun-centric
processing dominates for attribute-specifying phrases.

• Subba Reddy Oota, Mounika Marreddy, Manish Gupta, and Raju Bapi. 2023.
How does the brain process syntactic structure while listening?. In Findings
of ACL 2023.

Findings：Constituency parsers (especially CC) better predicted activity in the
temporal lobe (ATL, PTL) and middle frontal gyrus (MFG). Dependency parsers
(DEP) were more effective in the angular gyrus (AG) and posterior cingulate
cortex (PCC)



Stimulus/Features-Meaning Composition
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• Mariya Toneva, Tom M. Mitchell & Leila Wehbe. Combining computational controls with natural
text reveals aspects of meaning composition. Nature Computational Science (2022)

Findings：Supra-word embeddings significantly predicted activity in the anterior temporal lobe (ATL)
and posterior temporal lobe (PTL).

“finished the apple, green banana”



Stimulus/Features-Meaning Composition
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• Changjiang Gao, Jixing Li, Jiajun Chen, and Shujian Huang. Measuring Meaning Composition in the
Human Brain with Composition Scores from Large Language Models. ACL 2024.



Stimulus/Features-Meaning Composition
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• Changjiang Gao, Jixing Li, Jiajun Chen, and Shujian Huang. Measuring Meaning Composition in the
Human Brain with Composition Scores from Large Language Models. ACL 2024.

Findings：(1) Scores vary across layers, with higher layers showing greater compositional complexity;
correlations between layers are low, indicating unique information in each layer; (2) The Composition
Score correlates with broader brain clusters (left inferior frontal gyrus, left anterior superior temporal
gyrus) compared to control variables.



Stimulus/Features-Discourse Comprehension
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Shaoyun Yu, Chanyuan Gu, Kexin Huang, and Ping Li. Predicting the next sentence (not word) in large 
language models: What model-brain alignment tells us about discourse comprehension. Science 
Advances, 2024.



Stimulus/Features-Discourse Comprehension
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For coherent sentences (Reading-brain2019), MLM_NSP showed stronger alignment in right hemisphere language network
regions (e.g., right inferior frontal gyrus [IFG], right anterior temporal gyrus [ATG]) .
For unconnected sentences (Pereira2018), MLM_NSP aligned better with the domain-general multiple demand (MD) network,
including left middle frontal gyrus (MFG) and right superior frontal gyrus (SFG)

Findings：

Shaoyun Yu, Chanyuan Gu, Kexin Huang, and Ping Li. Predicting the next sentence (not word) in large 
language models: What model-brain alignment tells us about discourse comprehension. Science 
Advances, 2024.



Stimulus/Features-Multimodal
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Subba Reddy Oota, Jashn Arora, Vijay Rowtula, Manish Gupta, and Raju S. Bapi. Visio-Linguistic Brain 
Encoding. COLING 2022.



Stimulus/Features-Multimodal
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Subba Reddy Oota, Jashn Arora, Vijay Rowtula, Manish Gupta, and Raju S. Bapi. Visio-Linguistic Brain 
Encoding. COLING 2022.

Findings：

• VisualBERT outperforms other
models: The multi-modal
Transformer VisualBERT
achieves state-of-the-art results
on both datasets, surpassing
single-mode models, image
Transformers, and other multi-
modal models .

• Brain region correlations:
Regions with dual language
and vision functions (e.g.,
LPTG, LMTG, LIFG, STS) show
higher correlation with multi-
modal models, indicating these
models better mimic human
brain behavior



Stimulus/Features-Multimodal
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• Vighnesh Subramaniam, Colin Conwell, Christopher Wang, Gabriel Kreiman, Boris Katz, Ignacio Cases, Andrei Barbu. 
Revealing Vision-Language Integration in the Brain with Multimodal Networks. ICML 2024.

• SUBBA REDDY OOTA, Khushbu Pahwa, mounika marreddy, Maneeesh Singh, Manish Gupta, Raju Surampudi Bapi. 
Multi-modal brain encoding models for multi-modal stimuli. ICLR 2025.

Findings: Multimodal models, particularly those with CLIP-style
training, are best suited for predicting neural activity in integration
sites.

Findings: Multi-modal models outperform unimodal ones in alignment
with key language (e.g., AG, IFG) and visual (e.g., EVC, MT) regions. Cross-
modal models rely partly on video for brain alignment; jointly pretrained
ones use both video and audio.



Goal/Tasks - SFT
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Khai Loong Aw, Syrielle Montariol, Badr AlKhamissi, Martin Schrimpf, Antoine Bosselut. Instruction-
tuning Aligns LLMs to the Human Brain. COLM 2024.

Findings：

Findings: Instruction-tuning enhances LLMs' alignment with human brain activity, likely by improving their representation of 
world knowledge. However, this neural alignment does not translate to stronger behavioral alignment in reading tasks.



Goal/Tasks - Predictive Coding
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Charlotte Caucheteux, Alexandre Gramfort & Jean-Rémi King. Evidence of a predictive coding hierarchy 
in the human brain listening to speech.  Nature Human Behaviour  (2023).



Goal/Tasks - Predictive Coding
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Charlotte Caucheteux, Alexandre Gramfort & Jean-Rémi King. Evidence of a predictive coding hierarchy 
in the human brain listening to speech.  Nature Human Behaviour  (2023).

Findings: Modern language models (e.g., GPT-2) linearly map onto brain responses, with this mapping improving when models
include multi-timescale predictions. Critically, predictions are hierarchically organized: frontoparietal cortices predict higher-
level, longer-range (e.g., 8 words, ~3.15s) and more contextual representations than temporal regions . Semantic forecasts are
long-range, while syntactic ones are short-range . These results support hierarchical predictive coding in language processing



Goal/Tasks - Working Memory
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Congchi Yin, Yongpeng Zhang, Xuyun Wen, Piji Li. Improve Language Model and Brain Alignment via 
Associative Memory. Findings of ACL 2025.



• Data augmentation score → Association simulation
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Goal/Tasks - Working Memory

The data augmentation of one specific
voxel is defined as the difference
between brain score with association
and original brain score:



• Empower LLMs to Associate
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Goal/Tasks - Working Memory



• Brain Score Comparison and Brain Score Ceiling Test
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Goal/Tasks - Working Memory



• Data Augmentation Score
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Goal/Tasks - Working Memory



• Data Augmentation Score of ROIs
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Goal/Tasks - Working Memory

• 4 ROIs
• L/R



• Mental Association Score
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Goal/Tasks - Working Memory



Brain Encoding - Others
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• Li Ji-An, Corey Yishan Zhou, Marcus K. Benna ~Marcus_K._Benna1 , Marcelo G Mattar. Linking 

In-context Learning in Transformers to Human Episodic Memory. NeurIPS 2024.  

• Christina Sartzetaki, Gemma Roig, Cees G. M. Snoek, Iris Groen. One Hundred Neural Networks 

and Brains Watching Videos: Lessons from Alignment. ICLR 2025.

• Khai Loong Aw, Mariya Toneva. Training language models to summarize narratives improves 

brain alignment. ICLR 2023.

• ............

Oota et al (2024)



• Brain encoding can serve as a special evaluation or
verification method or metrics to analyze grammar,
semantics, model structure, model mechanism, and so
on.

• How does the brain carry out processes of
representation, compression, memorization, storage,
retrieval, and reasoning?

• It is necessary to conduct dual verification of the
conclusions from the perspective of neuroscience.

Brain Encoding - Key Takeaways
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Brain Decoding
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Brain Decoding

• Generation from Signals



Brain Decoding
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Pengyu Liu, Guohua Dong, Dan Guo, Kun Li, Fengling Li, Xun Yang, Meng Wang, and Xiaomin Ying. A Survey on fMRI-based Brain 
Decoding for Reconstructing Multimodal Stimuli. arXiv:2503.15978 (2025).

Representation 
Learning Pretraining Decoder

Alignment
Groundi

ng



Brain2Text
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Zhenhailong Wang, and Heng Ji. Open vocabulary electroencephalography-to-text decoding and 
zero-shot sentiment classification. AAAI 2022.



Brain2Text

8/14/2025 Piji Li, BrainEncDec 34

Zhenhailong Wang, and Heng Ji. Open vocabulary electroencephalography-to-text decoding and 
zero-shot sentiment classification. AAAI 2022.
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Brain2Text
Hyejeong Jo, Yiqian Yang, Juhyeok Han, Yiqun Duan, Hui Xiong, and Won Hee Lee. Are eeg-to-text 
models working? IJCAI workshop 2024. https://github.com/NeuSpeech/EEG-To-Text  



8/14/2025 Piji Li, BrainEncDec 36

Brain2Text
Hyejeong Jo, Yiqian Yang, Juhyeok Han, Yiqun Duan, Hui Xiong, and Won Hee Lee. Are eeg-to-text 
models working? IJCAI workshop 2024. https://github.com/NeuSpeech/EEG-To-Text  
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Brain2Text
Hyejeong Jo, Yiqian Yang, Juhyeok Han, Yiqun Duan, Hui Xiong, and Won Hee Lee. Are eeg-to-text 
models working? IJCAI workshop 2024. https://github.com/NeuSpeech/EEG-To-Text
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Brain2Text
Hyejeong Jo, Yiqian Yang, Juhyeok Han, Yiqun Duan, Hui Xiong, and Won Hee Lee. Are eeg-to-text models
working? IJCAI workshop 2024. https://github.com/NeuSpeech/EEG-To-Text



• Data splittng methods may cause information leakage.
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Data Contamination Issues in Brain-to-Text Decoding



• Data splittng methods may cause information leakage.
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Data Contamination Issues in Brain-to-Text Decoding



• Leakage Rate
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Data Contamination Issues in Brain-to-Text Decoding



• Leakage

verification
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Data Contamination Issues in Brain-to-Text Decoding



• Leakage

verification
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Data Contamination Issues in Brain-to-Text Decoding



• Our splitting methods
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Data Contamination Issues in Brain-to-Text Decoding

Congchi Yin, Qian Yu, Zhiwei Fang, Jie He, Changping Peng, Zhangang Lin, Jingping Shao, and Piji Li. Cross-
Subject Data Splitting for Brain-to-Text Decoding. arXiv:2312.10987 (2023).
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Brain2Text

• Jilong Li, Zhenxi Song, Jiaqi Wang, Meishan Zhang, Honghai LIU, et al. BrainECHO: Semantic Brain 
Signal Decoding through Vector-Quantized Spectrogram Reconstruction for Whisper-Enhanced 
Text Generation. ACL 2025.
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Brain2Text

Jiaxuan Chen, Yu Qi, Yueming Wang, and Gang Pan. MindGPT: Interpreting what you see with non-invasive brain 
recordings. arxiv 2023. IEEE Transactions on Image Processing (2025).
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Brain2Image

• Yulong Liu, Yongqiang Ma, Wei Zhou, Guibo Zhu, and Nanning Zheng. Brainclip: Bridging brain and 
visual-linguistic representation via clip for generic natural visual stimulus decoding. arXiv preprint 
arXiv:2302.12971 (2023).
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Brain2Image

Paul Steven Scotti, Atmadeep Banerjee, Jimmie Goode, Stepan Shabalin, Alex Nguyen, Cohen Ethan, Aidan James
Dempster, Nathalie Verlinde, Elad Yundler, David Weisberg, Kenneth Norman, Tanishq Mathew Abraham. Reconstructing
the Mind's Eye: fMRI-to-Image with Contrastive Learning and Diffusion Priors. NeurIPS 2023.
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Brain2Image

Paul Steven Scotti, Atmadeep Banerjee, Jimmie Goode, Stepan Shabalin, Alex Nguyen, Cohen Ethan, Aidan James
Dempster, Nathalie Verlinde, Elad Yundler, David Weisberg, Kenneth Norman, Tanishq Mathew Abraham. Reconstructing
the Mind's Eye: fMRI-to-Image with Contrastive Learning and Diffusion Priors. NeurIPS 2023.
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Brain2Image

Paul Scotti, Mihir Tripathy, Cesar Kadir Torrico Villanueva, Reese Kneeland, Tong Chen, Ashutosh Narang, Charan
Santhirasegaran, Jonathan Xu, Thomas Naselaris, Kenneth Norman, Tanishq Abraham. MindEye2: Shared-Subject
Models Enable fMRI-To-Image With 1 Hour of Data. ICML 2024.
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Brain2Image

MindEye (NeurIPS2023)

The reconstructed visual stimuli often lack fine-grained details due to insufficient
semantic information, such as losing some objects from the original stimuli.

Original Image

Runze Xia, Shuo Feng, Renzhi Wang, Congchi Yin, Xuyun Wen, and Piji Li. Improving Brain-to-Image Reconstruction via Fine-
Grained Text Bridging. CogSci'2025



• Details enhancement

• Reconstruction
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Brain2Image
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Brain2Image
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Brain2Image
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Brain2Image

Reason？
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Brain2Image
Runze Xia, Congchi Yin and Piji Li. Decoding the Echoes of Vision from fMRI: Memory Disentangling for Past
Semantic Information. EMNLP 2024.
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Brain2Image

• MindAligner: Explicit Brain Functional Alignment for Cross-Subject Visual Decoding from 
Limited fMRI Data. Yuqin Dai, Zhouheng Yao, Chunfeng Song, Qihao Zheng, Weijian Mai, Kunyu
Peng, Shuai Lu, Wanli Ouyang, Jian Yang, Jiamin Wu. ICML 2025.

• MindCustomer: Multi-Context Image Generation Blended with Brain Signal. Muzhou Yu, Shuyun
Lin, Lei Ma, Bo Lei, Kaisheng Ma. ICML 2025.

• Human-Aligned Image Models Improve Visual Decoding from the Brain. Nona Rajabi, Antonio 
Ribeiro, Miguel Vasco, Farzaneh Taleb, Mårten Björkman, Danica Kragic. ICML 2025.

• Visual Decoding and Reconstruction via EEG Embeddings with Guided Diffusion. Dongyang Li, Chen 
Wei, Shiying Li, Jiachen Zou, Quanying Liu. NeurIPS 2024.

• ......
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Brain2Video

• Xuan-Hao Liu, Yan-Kai Liu, Yansen Wang, Kan Ren, Hanwen Shi, Zilong Wang, Dongsheng Li, Bao-Liang Lu, 
Wei-Long Zheng. EEG2Video: Towards Decoding Dynamic Visual Perception from EEG Signals. 
NeurIPS 2024.
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Brain2Video

• Xuan-Hao Liu, Yan-Kai Liu, Yansen Wang, Kan Ren, Hanwen Shi, Zilong Wang, Dongsheng Li, Bao-Liang Lu, 
Wei-Long Zheng. EEG2Video: Towards Decoding Dynamic Visual Perception from EEG Signals. 
NeurIPS 2024.
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Brain2Speech

• The Brain's Bitter Lesson: Scaling Speech Decoding With Self-Supervised Learning. Dulhan Jayalath, 
Gilad Landau, Brendan Shillingford, Mark Woolrich, ʻŌiwi Parker Jones. ICML 2025.
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Brain-to-3D

• Zhanqiang Guo · Jiamin Wu · Yonghao Song · Jiahui Bu · Weijian Mai · Qihao Zheng · Wanli
Ouyang · Chunfeng Song. Neuro-3D: Towards 3D Visual Decoding from EEG Signals. CVPR 2025.
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Brain-to-3D

• Zhanqiang Guo · Jiamin Wu · Yonghao Song · Jiahui Bu · Weijian Mai · Qihao Zheng · Wanli
Ouyang · Chunfeng Song. Neuro-3D: Towards 3D Visual Decoding from EEG Signals. CVPR 2025.
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Brain Decoding: Multimodal

Andrew Luo, Margaret Marie Henderson, Michael J. Tarr, and Leila Wehbe. BrainSCUBA: Fine-Grained 
Natural Language Captions of Visual Cortex Selectivity. ICLR 2024.
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Brain Decoding: Foundation Models

• Jiaxuan Chen, Yu Qi, Yueming Wang, and Gang Pan. MindGPT: Interpreting what you see with non-invasive brain 
recordings. IEEE Transactions on Image Processing (2025). [Not FM, for text generation]

• Josue Ortega Caro, Antonio Henrique de Oliveira Fonseca, Syed Rizvi, Matteo Rosati, Christopher Averill, James 
Cross, Prateek Mittal, Emanuele Zappala, Rahul Dhodapkar, Chadi Abdallah, David Dijk. BrainLM: A foundation 
model for brain activity recordings. ICLR 2024.

• Yiqian Yang, Yiqun Duan, Hyejeong Jo, Qiang Zhang, Renjing Xu, Oiwi Parker Jones, Xuming Hu, Chin-teng Lin, and 
Hui Xiong. NeuGPT: Unified multi-modal neural gpt. arXiv preprint arXiv:2410.20916 (2024).

• Guangyu Wang, Wenchao Liu, Yuhong He, Cong Xu, Lin Ma, Haifeng Li. EEGPT: Pretrained Transformer for 
Universal and Reliable Representation of EEG Signals. NeurIPS 2024.
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Brain Decoding: Key Takeaways

• Drawing on approaches from the
generative domain, with targeted
optimization tailored to brain
decoding.

• Considering other factors beyond
function mapping, memory, retrieval,
thinking, reasoning.

• Achieve brain distillation, clone its
structure and content, migrate from
carbon-based to non-carbon-based,
and realize digital immortality.

Liu et al (2025)
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Papers
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Papers – ACL 2025
• BrainECHO: Semantic Brain Signal Decoding through Vector-Quantized Spectrogram 

Reconstruction for Whisper-Enhanced Text Generation
Jilong Li, Zhenxi Song, Jiaqi Wang, Meishan Zhang, Honghai LIU, Min zhang, Zhiguo Zhang

• Improve Language Model and Brain Alignment via Associative Memory Congchi Yin, 
Yongpeng Zhang, Xuyun Wen, Piji Li
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Papers – ACL 2024
• Speech language models lack important brain-relevant semantics

SUBBA REDDY OOTA, Emin Çelik, Fatma Deniz, Mariya Toneva

• Measuring Meaning Composition in the Human Brain with Composition Scores from 
Large Language Models
Changjiang Gao, Jixing Li, Jiajun Chen, Shujian Huang

• Multipath parsing in the brain
Berta Franzluebbers, Donald Dunagan, Miloš Stanojević, Jan Buys, John T. Hale

• Enhancing EEG-to-Text Decoding through Transferable Representations from Pre-
trained Contrastive EEG-Text Masked Autoencoder
Jiaqi Wang, Zhenxi Song, Zhengyu Ma, Xipeng Qiu, Min zhang, Zhiguo Zhang
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Papers – EMNLP 2024
• Language models and brains align due to more than next-word prediction and word-

level information
Gabriele Merlin, Mariya Toneva

• Unveiling Multi-level and Multi-modal Semantic Representations in the Human Brain 
using Large Language Models
Yuko Nakagi, Takuya Matsuyama, Naoko Koide-Majima, Hiroto Q. Yamaguchi, Rieko Kubo, 
Shinji Nishimoto, Yu Takagi

• Decoding the Echoes of Vision from fMRI: Memory Disentangling for Past Semantic 
Information
Runze Xia, Congchi Yin, Piji Li
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Papers – NAACL 2025
• Thought2Text: Text Generation from EEG Signal using Large Language Models (LLMs)

Abhijit Mishra, Shreya Shukla, Jose Torres, Jacek Gwizdka, Shounak Roychowdhury
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Papers – NAACL 2024
• MapGuide: A Simple yet Effective Method to Reconstruct Continuous Language from 

Brain Activities Xinpei Zhao, Jingyuan Sun, Shaonan Wang, Jing Ye, Xhz, Chengqing Zong
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Papers – ICML 2025
• MindAligner: Explicit Brain Functional Alignment for Cross-Subject Visual Decoding from 

Limited fMRI Data. Yuqin Dai, Zhouheng Yao, Chunfeng Song, Qihao Zheng, Weijian Mai, Kunyu
Peng, Shuai Lu, Wanli Ouyang, Jian Yang, Jiamin Wu

• A Multi-Region Brain Model to Elucidate the Role of Hippocampus in Spatially Embedded 
Decision-Making. Yi Xie, Jaedong Hwang, Carlos Brody, David Tank, Ila R. Fiete

• MindCustomer: Multi-Context Image Generation Blended with Brain Signal. Muzhou Yu, Shuyun
Lin, Lei Ma, Bo Lei, Kaisheng Ma

• Are Large Brainwave Foundation Models Capable Yet ? Insights from Fine-Tuning Na Lee, 
Konstantinos Barmpas, Yannis Panagakis, Dimitrios Adamos, Nikolaos Laskaris, Stefanos Zafeiriou

• The Brain's Bitter Lesson: Scaling Speech Decoding With Self-Supervised Learning Dulhan 
Jayalath, Gilad Landau, Brendan Shillingford, Mark Woolrich, ʻŌiwi Parker Jones

• Human-Aligned Image Models Improve Visual Decoding from the Brain Nona Rajabi, Antonio 
Ribeiro, Miguel Vasco, Farzaneh Taleb, Mårten Björkman, Danica Kragic

• NeuroTree: Hierarchical Functional Brain Pathway Decoding for Mental Health Disorders Jun-En 
Ding, Dongsheng Luo, Chenwei Wu, Feng Liu
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Papers – ICML 2025
• Neural Encoding and Decoding at Scale
• Yizi Zhang, Yanchen Wang, Mehdi Azabou, Alexandre Andre, Zixuan Wang, Hanrui Lyu, International 

Brain Laboratory, Eva Dyer, Department of Statistics Liam Paninski, Cole Hurwitz

• MindLLM: A Subject-Agnostic and Versatile Model for fMRI-to-text Decoding
• Weikang Qiu, Zheng Huang, Haoyu Hu, Aosong Feng, Yujun Yan, ZHITAO YING

• EEG-Language Pretraining for Highly Label-Efficient Clinical Phenotyping
• Sam Gijsen, Kerstin Ritter

• Pre-Training Graph Contrastive Masked Autoencoders are Strong Distillers for EEG
• Xinxu Wei, kanhao zhao, Yong Jiao, Hua Xie, Lifang He, Yu Zhang
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Papers – ICML 2024
• Unsupervised Representation Learning of Brain Activity via Bridging Voxel Activity and 

Functional Connectivity
• Ali Behrouz, Parsa Delavari, Farnoosh Hashemi

• Revealing Vision-Language Integration in the Brain with Multimodal Networks
• Vighnesh Subramaniam, Colin Conwell, Christopher Wang, Gabriel Kreiman, Boris Katz, Ignacio Cases, 

Andrei Barbu

• Using Left and Right Brains Together: Towards Vision and Language Planning
• Jun CEN, Chenfei Wu, Xiao Liu, Shengming Yin, Yixuan Pei, Jinglong Yang, Qifeng Chen, Nan Duan, 

Jianguo Zhang

• SleepFM: Multi-modal Representation Learning for Sleep Across Brain Activity, ECG and 
Respiratory Signals

• Rahul Thapa, Bryan He, Magnus Ruud Kjaer, Hyatt Moore, Gauri Ganjoo, Emmanuel Mignot, James 
Zou

• MindEye2: Shared-Subject Models Enable fMRI-To-Image With 1 Hour of Data
• Paul Scotti, Mihir Tripathy, Cesar Kadir Torrico Villanueva, Reese Kneeland, Tong Chen, Ashutosh 

Narang, Charan Santhirasegaran, Jonathan Xu, Thomas Naselaris, Kenneth Norman, Tanishq 
Abraham
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Papers – NeurIPS 2024
• Brain-JEPA: Brain Dynamics Foundation Model with Gradient Positioning and Spatiotemporal 

Masking
• Zijian Dong, Ruilin Li, Yilei Wu, Thuan Tinh Nguyen, Joanna Chong, Fang Ji, Nathanael Tong, 

Christopher Chen, Juan Helen Zhou

• BrainBits: How Much of the Brain are Generative Reconstruction Methods Using?
• David Mayo, Christopher Wang, Asa Harbin, Abdulrahman Alabdulkareem, Albert Shaw, Boris Katz, 

Andrei Barbu

• Long-range Brain Graph Transformer
• Shuo Yu, Shan Jin, Ming Li, Tabinda Sarwar, Feng Xia

• Brain Treebank: Large-scale intracranial recordings from naturalistic language stimuli
• Christopher Wang, Adam Yaari, Aaditya Singh, Vighnesh Subramaniam, Dana Rosenfarb, Jan DeWitt, 

Pranav Misra, Joseph Madsen, Scellig Stone, Gabriel Kreiman, Boris Katz, Ignacio Cases, Andrei Barbu

• Neuro-Vision to Language: Enhancing Brain Recording-based Visual Reconstruction and 
Language Interaction

• Guobin Shen, Dongcheng Zhao, Xiang He, Linghao Feng, Yiting Dong, Jihang Wang, Qian Zhang, Yi 
Zeng
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Papers – NeurIPS 2024
• fMRI predictors based on language models of increasing complexity recover brain left 

lateralization
• Laurent Bonnasse-Gahot, Christophe Pallier

• Divergences between Language Models and Human Brains
• Yuchen Zhou, Emmy Liu, Graham Neubig, Michael Tarr, Leila Wehbe

• NeuroClips: Towards High-fidelity and Smooth fMRI-to-Video Reconstruction
• Zixuan Gong, Guangyin Bao, Qi Zhang, Zhongwei Wan, Duoqian Miao, Shoujin Wang, Lei Zhu, 

Changwei Wang, Rongtao Xu, Liang Hu, Ke Liu, Yu Zhang

• Visual Decoding and Reconstruction via EEG Embeddings with Guided Diffusion
• Dongyang Li, Chen Wei, Shiying Li, Jiachen Zou, Quanying Liu

• Neural decoding from stereotactic EEG: accounting for electrode variability across subjects
• Georgios Mentzelopoulos, Evangelos Chatzipantazis, Ashwin Ramayya, Michelle Hedlund, Vivek Buch, 

Kostas Daniilidis, Konrad Kording, Flavia Vitale

• EEG2Video: Towards Decoding Dynamic Visual Perception from EEG Signals
• Xuan-Hao Liu, Yan-Kai Liu, Yansen Wang, Kan Ren, Hanwen Shi, Zilong Wang, Dongsheng Li, Bao-

Liang Lu, Wei-Long Zheng
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Papers – NeurIPS 2024
• EEGPT: Pretrained Transformer for Universal and Reliable Representation of EEG Signals
• Guangyu Wang, Wenchao Liu, Yuhong He, Cong Xu, Lin Ma, Haifeng Li
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Papers – ICLR 2025
• Toward Generalizing Visual Brain Decoding to Unseen Subjects
• Xiangtao Kong, Kexin Huang, Ping Li, Lei Zhang

• One Hundred Neural Networks and Brains Watching Videos: Lessons from Alignment
• Christina Sartzetaki, Gemma Roig, Cees G Snoek, Iris Groen

• Brain Mapping with Dense Features: Grounding Cortical Semantic Selectivity in Natural Images 
With Vision Transformers

• Andrew Luo, Jacob Yeung, Rushikesh Zawar, Shaurya Dewan, Maggie Henderson, Leila Wehbe, 
Michael Tarr

• Multi-session, multi-task neural decoding from distinct cell-types and brain regions
• Mehdi Azabou, Krystal Pan, Vinam Arora, Ian Knight, Eva Dyer, Blake A Richards

• Improving Semantic Understanding in Speech Language Models via Brain-tuning
• Omer Moussa, Dietrich Klakow, Mariya Toneva

• TopoLM: brain-like spatio-functional organization in a topographic language model
• Neil Rathi, Johannes Mehrer, Badr AlKhamissi, Taha Binhuraib, Nicholas Blauch, Martin Schrimpf
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Papers – ICLR 2025
• Multi-modal brain encoding models for multi-modal stimuli
• SUBBA REDDY OOTA, Khushbu Pahwa, mounika marreddy, Maneeesh Singh, Manish Gupta, Raju 

Surampudi Bapi

• Animate Your Thoughts: Reconstruction of Dynamic Natural Vision from Human Brain Activity
• Yizhuo Lu, Changde Du, Chong Wang, Xuanliu Zhu, Liuyun Jiang, Xujin Li, Huiguang He

• MindSimulator: Exploring Brain Concept Localization via Synthetic fMRI
• Qi Zhang, Qi Zhang, Zixuan Gong, Zhuojia Wu, Duoqian Miao

• Correlating instruction-tuning (in multimodal models) with vision-language processing (in the 
brain)

• SUBBA REDDY OOTA, Akshett Rai Jindal, Ishani Mondal, Khushbu Pahwa, Satya Sai Srinath Namburi 
GNVV, Manish Shrivastava, Maneeesh Singh, Raju Surampudi Bapi, Manish Gupta

• CBraMod: A Criss-Cross Brain Foundation Model for EEG Decoding
• Jiquan Wang, Sha Zhao, Zhiling Luo, Yangxuan Zhou, Haiteng Jiang, Shijian Li, Tao Li, Gang Pan
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Papers – ICLR 2025
• NeuroLM: A Universal Multi-task Foundation Model for Bridging the Gap between Language 

and EEG Signals
• Wei-Bang Jiang, Yansen Wang, Bao-liang Lu, Dongsheng Li

• SIM: Surface-based fMRI Analysis for Inter-Subject Multimodal Decoding from Movie-Watching 
Experiments

• Simon Dahan, Gabriel Bénédict, Logan Williams, Yourong Guo, Daniel Rueckert, Robert Leech, Emma 
Robinson

• Synthesizing Realistic fMRI: A Physiological Dynamics-Driven Hierarchical Diffusion Model for 
Efficient fMRI Acquisition

• Yufan Hu, Jiang, Wuyang Li, Yixuan Yuan

• MindSimulator: Exploring Brain Concept Localization via Synthetic fMRI
• Qi Zhang, Qi Zhang, Zixuan Gong, Zhuojia Wu, Duoqian Miao
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Papers – ICLR 2024
• Decoding Natural Images from EEG for Object Recognition
• Yonghao Song, Bingchuan Liu, Xiang Li, Nanlin Shi, Yijun Wang, Xiaorong Gao

• BrainSCUBA: Fine-Grained Natural Language Captions of Visual Cortex Selectivity
• Andrew Luo, Maggie Henderson, Michael Tarr, Leila Wehbe

• Brain decoding: toward real-time reconstruction of visual perception
• Yohann Benchetrit, Hubert Banville, Jean-Remi King

• BrainLM: A foundation model for brain activity recordings
• Josue Ortega Caro, Antonio Henrique de Oliveira Fonseca, Syed Rizvi, Matteo Rosati, Christopher 

Averill, James Cross, Prateek Mittal, Emanuele Zappala, Rahul Dhodapkar, Chadi Abdallah, David Dijk

• Neuroformer: Multimodal and Multitask Generative Pretraining for Brain Data
• Antonis Antoniades, Yiyi Yu, Joe Canzano, William Wang, Spencer Smith

• Large Brain Model for Learning Generic Representations with Tremendous EEG Data in BCI
• Wei-Bang Jiang, Liming Zhao, Bao-liang Lu
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Papers – CVPR 2025
• Neuro-3D: Towards 3D Visual Decoding from EEG Signals 
• Zhanqiang Guo · Jiamin Wu · Yonghao Song · Jiahui Bu · Weijian Mai · Qihao Zheng · Wanli 

Ouyang · Chunfeng Song

• NSD-Imagery: A Benchmark Dataset for Extending fMRI Vision Decoding Methods to Mental 
Imagery Highlight

• Reese Kneeland · Paul Scotti · Ghislain St-Yves · Jesse L Breedlove · Kendrick N Kay · Thomas Naselaris
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Papers – CVPR 2024
• Psychometry: An Omnifit Model for Image Reconstruction from Human Brain Activity 
• Ruijie Quan · Wenguan Wang · Zhibo Tian · Fan Ma · Yi Yang

• Brain Decodes Deep Nets 
• Huzheng Yang · James Gee · Jianbo Shi

• MindBridge: A Cross-Subject Brain Decoding Framework 
• Shizun Wang · Songhua Liu · Zhenxiong Tan · Xinchao Wang
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Papers – ICCV 2025
• Optimal Transport for Brain-Image Alignment: Unveiling Redundancy and Synergy in Neural 

Information Processing
• Yang Xiao · Wang Lu · Jie Ji · Ruimeng Ye · Li · Xiaolong Ma · Bo Hui

• Bridging the Gap between Brain and Machine in Interpreting Visual Semantics: Towards Self-
adaptive Brain-to-Text Decoding
Jiaxuan Chen · Yu Qi · Yueming Wang · Gang Pan

• Beyond Brain Decoding: Visual-Semantic Reconstructions to Mental Creation Extension Based 
on fMRI
Haodong Jing · Dongyao Jiang · Yongqiang Ma · Haibo Hua · Bo Huang · Nanning Zheng

• Neurons: Emulating the Human Visual Cortex Improves Fidelity and Interpretability in fMRI-to-
Video Reconstruction
Haonan Wang · Qixiang ZHANG · Lehan Wang · Xuanqi Huang · Xiaomeng Li

• EEGMirror: Leveraging EEG data in the wild via Montage-Agnostic Self-Supervision for EEG to 
Video Decoding
Xuan-Hao Liu · Bao-liang Lu · Wei-Long Zheng

• Elucidating Vision Feature Spaces for Multimodal Neural Decoding
Weihao Xia · Cengiz Oztireli
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Papers – AAAI 2025
• See Through Their Minds: Learning Transferable Brain Decoding Models from Cross-Subject fMRI. Yulong Liu; Yongqiang Ma; 

Guibo Zhu; Haodong Jing; Nanning Zheng;

• NeuralFlix: A Simple While Effective Framework for Semantic Decoding of Videos from Non-invasive Brain Recordings. Jingyuan
Sun; Mingxiao Li; Marie-Francine Moens;

• BrainGuard: Privacy-Preserving Multisubject Image Reconstructions from Brain Activities. Zhibo Tian; Ruijie Quan; Fan Ma; Kun 
Zhan; Yi Yang;

• MindPainter: Efficient Brain-Conditioned Painting of Natural Images via Cross-Modal Self-Supervised Learning. Muzhou Yu; 
Shuyun Lin; Hongwei Yan; Kaisheng Ma;

• Wills Aligner: Multi-Subject Collaborative Brain Visual Decoding. 
• Guangyin Bao; Qi Zhang; Zixuan Gong; Jialei Zhou; Wei Fan; Kun Yi; Usman Naseem; Liang Hu; Duoqian Miao;

• MEPNet: Medical Entity-Balanced Prompting Network for Brain CT Report Generation. Xiaodan Zhang; Yanzhao Shi; Junzhong Ji; 
Chengxin Zheng; Liangqiong Qu;

• DeCorrNet: Enhancing Neural Decoding Performance by Eliminating Correlations in Noise. Xianhan Tan; Yu Qi; Yueming Wang;

• CognitionCapturer: Decoding Visual Stimuli from Human EEG Signal with Multimodal Information. Kaifan Zhang; Lihuo He; Xin 
Jiang; Wen Lu; Di Wang; Xinbo Gao;
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Papers – AAAI 2024
• Bridging the Semantic Latent Space between Brain and Machine: Similarity Is All You Need. Jiaxuan Chen; Yu Qi; 

Yueming Wang; Gang Pan;

•

• DMMR: Cross-Subject Domain Generalization for EEG-Based Emotion Recognition via Denoising Mixed Mutual 
Reconstruction. Yiming Wang; Bin Zhang; Yujiao Tang;

• Beyond Mimicking Under-Represented Emotions: Deep Data Augmentation with Emotional Subspace Constraints 
for EEG-Based Emotion Recognition. Zhi Zhang; Shenghua Zhong; Yan Liu;



8/14/2025 Piji Li, BrainEncDec 87

Papers – IJCAI 2025
• Category-aware EEG Image Generation Based on Wavelet Transform and Contrast 

Semantic Loss
• Enshang Zhang, Zhicheng Zhang, Takashi Hanakawa
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Papers – Nature *
• Natural language processing models reveal neural dynamics of human conversation
• Jing Cai, Alex E. Hadjinicolaou, Angelique C. Paulk, Daniel J. Soper, Tian Xia, Alexander F. Wang, John D. Rolston, R. Mark Richardson, Ziv M. Williams & 

Sydney S. Cash 
• Nature Communications 2025

• Advancing neural decoding with deep learning
• Ma Feilong & Yuqi Zhang 
• Computational neuroscience 2025

• Large language models without grounding recover non-sensorimotor but not sensorimotor features of human concepts
• Qihui Xu, Yingying Peng, Samuel A. Nastase, Martin Chodorow, Minghua Wu & Ping Li 
• Nature Human Behaviour (2025)

• Contextual feature extraction hierarchies converge in large language models and the brain
• Gavin Mischler, Yinghao Aaron Li, Stephan Bickel, Ashesh D. Mehta & Nima Mesgarani
• Nature Machine Intelligence volume 6, pages1467–1477 (2024)

• Human-like object concept representations emerge naturally in multimodal large language models
• Changde Du, Kaicheng Fu, Bincheng Wen, Yi Sun, Jie Peng, Wei Wei, Ying Gao, Shengpei Wang, Chuncheng Zhang, Jinpeng Li, Shuang Qiu, Le 

Chang & Huiguang He 
• Nature Machine Intelligence volume 7, pages860–875 (2025)

• Brain-model neural similarity reveals abstractive summarization performance
• Zhejun Zhang, Shaoting Guo, Wenqing Zhou, Yingying Luo, Yingqi Zhu, Lin Zhang & Lei Li 
• Scientific Reports volume 15, Article number: 370 (2025)  大水刊

• Generative language reconstruction from brain recordings
• Ziyi Ye, Qingyao Ai, Yiqun Liu, Maarten de Rijke, Min Zhang, Christina Lioma & Tuukka Ruotsalo 
• Communications Biology volume 8, Article number: 346 (2025) 
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Papers – Nature *
• Reading comprehension in L1 and L2 readers: neurocomputational mechanisms revealed through large language models
• Chanyuan Gu, Samuel A. Nastase, Zaid Zada & Ping Li 
• npj Science of Learning volume 10, Article number: 46 (2025)

• Natural language instructions induce compositional generalization in networks of neurons
• Reidar Riveland & Alexandre Pouget
• Nature Neuroscience volume 27, pages988–999 (2024

• Driving and suppressing the human language network using large language models
• Greta Tuckute, Aalok Sathe, Shashank Srikant, Maya Taliaferro, Mingye Wang, Martin Schrimpf, Kendrick Kay & Evelina Fedorenko
• Nature Human Behaviour volume 8, pages544–561 (2024)

• Shared functional specialization in transformer-based language models and the human brain
• Sreejan Kumar, Theodore R. Sumers, Takateru Yamakoshi, Ariel Goldstein, Uri Hasson, Kenneth A. Norman, Thomas L. Griffiths, Robert D. Hawkins & 

Samuel A. Nastase
• Nature Communications volume 15, Article number: 5523 (2024) 

• Better models of human high-level visual cortex emerge from natural language supervision with a large and diverse dataset
• Aria Y. Wang, Kendrick Kay, Thomas Naselaris, Michael J. Tarr & Leila Wehbe
• Nature Machine Intelligence volume 5, pages1415–1426 (2023)

• Alignment of brain embeddings and artificial contextual embeddings in natural language points to common geometric patterns
• Ariel Goldstein, Avigail Grinstein-Dabush, Mariano Schain, Haocheng Wang, Zhuoqiao Hong, Bobbi Aubrey, Samuel A. Nastase, Zaid Zada, Eric Ham, 

Amir Feder, Harshvardhan Gazula, Eliav Buchnik, Werner Doyle, Sasha Devore, Patricia Dugan, Roi Reichart, Daniel Friedman, Michael Brenner, Avinatan
Hassidim, Orrin Devinsky, Adeen Flinker & Uri Hasson 

• Nature Communications volume 15, Article number: 2768 (2024)

• A large-scale examination of inductive biases shaping high-level visual representation in brains and machines
• Colin Conwell, Jacob S. Prince, Kendrick N. Kay, George A. Alvarez & Talia Konkle
• Nature Communications volume 15, Article number: 9383 (2024) 



8/14/2025 Piji Li, BrainEncDec 90

Papers – Nature *
• Large language models surpass human experts in predicting neuroscience results
• Xiaoliang Luo, Akilles Rechardt, Guangzhi Sun, Kevin K. Nejad, Felipe Yáñez, Bati Yilmaz, Kangjoo Lee, Alexandra O. Cohen, Valentina Borghesani, Anton 

Pashkov, Daniele Marinazzo, Jonathan Nicholas, Alessandro Salatiello, Ilia Sucholutsky, Pasquale Minervini, Sepehr Razavi, Roberta Rocca, Elkhan Yusifov, 
Tereza Okalova, Nianlong Gu, Martin Ferianc, Mikail Khona, Kaustubh R. Patil, Pui-Shee Lee, …Bradley C. Love Show authors

• Nature Human Behaviour volume 9, pages305–315 (2025)

• Conversational content is organized across multiple timescales in the brain
• Masahiro Yamashita, Rieko Kubo & Shinji Nishimoto 
• Nature Human Behaviour (2025)

• A unified acoustic-to-speech-to-language embedding space captures the neural basis of natural language processing in everyday conversations
• Ariel Goldstein, Haocheng Wang, Leonard Niekerken, Mariano Schain, Zaid Zada, Bobbi Aubrey, Tom Sheffer, Samuel A. Nastase, Harshvardhan Gazula, 

Aditi Singh, Aditi Rao, Gina Choe, Catherine Kim, Werner Doyle, Daniel Friedman, Sasha Devore, Patricia Dugan, Avinatan Hassidim, Michael Brenner, 
Yossi Matias, Orrin Devinsky, Adeen Flinker & Uri Hasson 

• Nature Human Behaviour volume 9, pages1041–1055 (2025)

• The development of aperiodic neural activity in the human brain
• Zachariah R. Cross, Samantha M. Gray, Adam J. O. Dede, Yessenia M. Rivera, Qin Yin, Parisa Vahidi, Elias M. B. Rau, Christopher Cyr, Ania M. Holubecki, 

Eishi Asano, Jack J. Lin, Olivia Kim McManus, Shifteh Sattar, Ignacio Saez, Fady Girgis, David King-Stephens, Peter B. Weber, Kenneth D. Laxer, Stephan U. 
Schuele, Joshua M. Rosenow, Joyce Y. Wu, Sandi K. Lam, Jeffrey S. Raskin, Edward F. Chang, …Elizabeth L. Johnson etc

• Nature Human Behaviour (2025)

• Differences in regional brain structure in toddlers with autism are related to future language outcomes
• Kuaikuai Duan, Lisa Eyler, Karen Pierce, Michael V. Lombardo, Michael Datko, Donald J. Hagler, Vani Taluja, Javad Zahiri, Kathleen Campbell, Cynthia 

Carter Barnes, Steven Arias, Srinivasa Nalabolu, Jaden Troxel, Peng Ji & Eric Courchesne 
• Nature Communications volume 15, Article number: 5075 (2024)

• Towards a holistic framework for multimodal LLM in 3D brain CT radiology report generation
• Cheng-Yi Li, Kao-Jung Chang, Cheng-Fu Yang, Hsin-Yu Wu, Wenting Chen, Hritik Bansal, Ling Chen, Yi-Ping Yang, Yu-Chun Chen, Shih-Pin Chen, Shih-

Jen Chen, Jiing-Feng Lirng, Kai-Wei Chang & Shih-Hwa Chiou
• Nature Communications volume 16, Article number: 2258 (2025)



8/14/2025 Piji Li, BrainEncDec 91

Papers – Nature *
• Generative language reconstruction from brain recordings
• Ziyi Ye, Qingyao Ai, Yiqun Liu, Maarten de Rijke, Min Zhang, Christina Lioma & Tuukka Ruotsalo
• Communications Biology volume 8, Article number: 346 (2025)

• Synaptic loss pattern is constrained by brain connectome and modulated by phosphorylated tau in Alzheimer’s disease
• Ying Luan, Weiyi Wang, Qi Huang, Yan Wang, Jana Nussbaumer, Jie Wang, Anna Steward, Sebastian N. Roemer-Cassiano, Yihui Guan, Michael Ewers, 

Michael Schöll, Ruiqing Ni, Binyin Li, Nicolai Franzmeier & Fang Xie 
• Nature Communications volume 16, Article number: 6356 (2025) 

• Language is widely distributed throughout the brain
• Linda Drijvers, Steven L. Small & Jeremy I. Skipper 
• Nature Reviews Neuroscience volume 26, page189 (2025

• A streaming brain-to-voice neuroprosthesis to restore naturalistic communication
• Kaylo T. Littlejohn, Cheol Jun Cho, Jessie R. Liu, Alexander B. Silva, Bohan Yu, Vanessa R. Anderson, Cady M. Kurtz-Miott, Samantha Brosler, Anshul P. 

Kashyap, Irina P. Hallinan, Adit Shah, Adelyn Tu-Chan, Karunesh Ganguly, David A. Moses, Edward F. Chang & Gopala K. Anumanchipalli
• Nature Neuroscience volume 28, pages902–912 (2025)

• A generic non-invasive neuromotor interface for human-computer interaction
• Patrick Kaifosh, Thomas R. Reardon & CTRL-labs at Reality Labs
• Nature (2025)

• Inter-individual and inter-site neural code conversion without shared stimuli
• Haibao Wang, Jun Kai Ho, Fan L. Cheng, Shuntaro C. Aoki, Yusuke Muraki, Misato Tanaka, Jong-Yun Park & Yukiyasu Kamitani
• Nature Computational Science volume 5, pages534–546 (2025)

• EEG reveals the cognitive impact of polarized content in short video scenarios
• Bangde Du, Ziyi Ye, Monika Jankowska, Zhijing Wu, Qingyao Ai, Yujia Zhou & Yiqun Liu 
• Scientific Reports volume 15, Article number: 18277 (2025) 
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Papers – Nature *

• You!
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THANKS!
pjli@nuaa.edu.cn


