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BCIs rely on algorithms for inference from
neural siganals, often called decoders. 

 Long-term deployment of iBCIs suffers from
 the nonstationarity of neural recording. 

 Current algorithms relies on explicit alignment
 techniques, which
A. require model finetuning during test time.
B. have limlited generalizability across sessions.
C. imporse heavy computational burden

Goal: 
Develop a novel transformer model that can
adapt to different sessions during test time 
without finetuning any model parameters.

 SOTA in within-session evaluation
Experimental results 

Permulation invariant property

Supports causal and real-time decoding (in-silico simulation) 
but is needed to be evaluated in vivo.

Toward future plug-and-play robust iBCI decoder.

From standard positional embedding to neural ID embedding

Extend to more complicated decoding task, 
e.g., communication or speech

 Ablation study for neural ID embeddingNeural transformer deisgn

Evaluation pipelines
1. Within-session
2. Cross-session

Methods
1. Oracle (OR)
2. Zero-shot (ZS)
3. Few-shot supervised (FSS)
4. Few-shot unsupervised (FSU)
5. Ours

 SOTA in cross-session evaluation

 Investigation of number of trials (A) and training days (B)
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