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Motivation 

1. Current confusion set methods underutilize phonological and 
visual information, prompting the need for a more effective 
approach to character sequence correction. 

 
2. Previous methods inadequately utilized multimodal information 
by simply summing or fusing modalities without considering their 
interdependencies, leading to suboptimal performance in Chinese 
spelling correction tasks.  Front In
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Main idea 

1. A novel pretrained language model called DRMSpell is 
proposed to build relationships among textual, phonological, 
and visual modalities, where DRM is specially designed to 
dynamically extract information by reweighting different 
modalities. 

2. A masking strategy named IMS is designed for multimodal 
interactions, which helps DRM to model the relationships 
among the different modalities.  

3. DRMSpell achieves the state-of-the-art performance on 
three benchmark datasets and an OCR dataset. 
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Method 
1. The input sentence ``中文多模态拼写纠错'' is transformed to 
text, pinyin and glyph modality by the input layer. Characters ``
多'' and ``拼'' are chosen to be masked, of which the modalities 
are replaced independently by independent-modality masking 
strategy (IMS). Taking the character ``多'' as an example, the 
DRM module dynamically reweights the three modalities. The 
Transformer encoder and output layer process the final input 
embedding to predict the correct sentence. The red denotes 
masking tokens and the blue denotes reconstructed tokens.  
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Method (Cont’d) 

2. The character ``很(hen) '' is chosen to be masked. While 
confusion set based masking strategy (CMS) selects ``狠(hen) '' 
as the masking token for the three modalities, IMS selects the 
three characters independently for the three modalities. 
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Method (Cont’d) 
3. Self attention computes attention only once among all the 
characters in a sequence. The formulation of self-attention on an 
n-length sequence with only word embedding is defined as 
follows: 
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Method (Cont’d) 
4. DRM computes the attention called modality-attention (Mod-
Atten) among the three modalities for each character in X. 
Modality-attention will be applied n times in a sequence with a 
length of n. The modality-attention of the n-length sequence X 
with input embeddings {Ew; Eg; Ep} is defined as follows: 
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Major results 
Performance of our method, SOTA, and baseline models on 
the SIGHAN15 test dataset (%) 

Front In
form Technol Electro

n Eng



Major results (Cont’d) 
Overall performance of models on the OCR dataset 
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Major results (Cont’d) 
Ablation study on DRM and different masking strategies at 
the sentence level 
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Conclusions 

1. IMS enhances the model by allowing independent masking of 
different modalities, facilitating richer interactions and improving 
learning during training.  

2. DRM dynamically adjusts the significance of each modality, 
optimizing the model’s focus on relevant information for error 
correction, particularly in complex cases.  

3. DRMSpell achieves state-of-the-art performance in CSC tasks 
across various benchmarks, demonstrating the effectiveness of 
its multimodal approach and robustness in correcting Chinese 
character errors. 
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