
��
� = �� ⊙ [��

� × (�풎�� − �)]

× �

� ×

Laplacian Positional 
Embedding

Interatomic Distance 
Matrix

Linear Linear Linear

Molecule Structural 
Residual Self-Attention

Concat

Linear

Multi-Head Attention

MatMul

Scale

MatMul

Molecule Structural Residual 
Self-Attention (MSRSA)

Predicted Ground-State Conformation

 � on Benzene ring

 � on hydroxyl group

��−

� on Benzene ring

� on hydroxyl group

327

463

492

501

504

Softmax

(a)

(c)

(d)

��
� = �� ⊙ (��

� × �)

n × d

n × d

Tokenizer Embedding

MSRSA with
��

MSRSA with
�� & ��

add & Norm

add & Norm

Feed Forward

add & Norm

Feed Forward

add & Norm

(b)

Feed Forward  
(share weights)

Feed Forward  
(share weights)


