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Design and Implementation of A Multimodal Sensitive Information Recognition
System for Uyghur Language

TAO Tao, TURSUN Dilmurat, ZHAO Kemeng, GAO Yiru
(Xinjiang Meteorological Information Center , Urumgqi 830002, China )

Abstract: With the widespread adoption of Internet technology, the southern Xinjiang region faces severe challenges from the dissemination
of multimodal sensitive information. This paper innovatively proposes a "cultural semantics—technical features" dual—driven analytical frame-
work. By constructing a multimodal dataset, developing a cross—modal feature fusion model, and incorporating dialect-robust representation
learning, among other key technologies, a hierarchical intelligent recognition system is designed. Experimental results demonstrate that the
system achieves a sensitive content recognition accuracy of 292% and a misjudgment rate of <10%, while reducing the detection time to the
millisecond level. Specifically, in standard corpus scenarios, the accuracy reaches 93.2%; in dialect scenarios, the false detection rate is re-
duced to 8.7%; and the misjudgment rate for cultural symbols is controlled within 3.2%, representing a 5—fold efficiency improvement over tra-
ditional methods. This study provides a three—in—one digital paradigm of technology empowerment, ethical constraints and culture respect for
border area governance.
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Fig.1 System architecture
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class DialectAwareLSTM (nn.Module) :

def __init__(self, vocab_size, embedding_dim, hidden_dim) :

super( ). init_ ()

self.embedding = nn.Embedding(vocab_size, embedding_dim)

self.lstm = nn.LSTM ( embedding_dim, hidden_dim, bidirection-
al=True)

self.fc = nn.Linear(hidden_dim*2, 1)

def forward (self, text, dialect_mask) :

# dialect_mask : [batch_size, seq_len] (0:45UETE, 1: 55 )

embedded = self.embedding (text)

Istm_out, _ = self.lstm(embedded)

masked_out = Istm_out * dialect_mask.unsqueeze(—1)

return torch.sigmoid (self.fc (masked_out.sum(dim=1)))
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Table 1 Experimental results of cross—modal attention mechanism
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Table 2 Experimental results of dialect—robust representation learning
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Ei%£2 DialectRobustModel J5 75 & HE: R AE 2% S #iA4U
import torch.nn as nn
class DialectRobustModel (nn.Module) :
def __init__(self, embedding_dim=768) :
super().__init__()
# 2 AR (2 RBERHESR 0
self.spatial_conv = nn.Sequential (
nn.Convld(embedding_dim, 64, kernel_size=3),
nn.ReLU(),
nn.Conv1d(64, 64, kernel_size=5),
nn.ReL.U()
)
# I [A)G R (R AR AR A A50)
self.temporal_conv = nn.Conv1d(64, 128, kernel_size=7)
# BN ETHZ
self.weight_fc = nn.Linear(embedding_dim, embedding_dim)
def forward (self, text_embed, dialect_embed) :
# T S S AU A
W_std = self. weight_fc (text_embed) # [batch_size, seq_len,
dim]
W_dialect = self.weight_fc (dialect_embed)
W = torch. matmul (W_std, W_dialect. transpose ( -2, -1)) #

[ batch_size, seq_len, seq_len]

W = torch. softmax (W / torch. sqrt (torch. tensor (embed-
ding_dim) ), dim=-1)

# FHIERL A

spatial_feat = self.spatial_conv (text_embed.transpose (1, 2)) #
[ batch_size, 64, seq_len}

temporal_feat self. temporal_conv (spatial_feat) # [batch_
size, 128, seq_len]
enhanced_feat = torch.matmul (W, temporal_feat. transpose (1,

2)).transpose( 1, 2)

return enhanced_feat
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Fig.2 Multimodal data processing workflow
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Fig. 4 Data processing flow of adversarial training dynamic update mechanism
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Table 4 Performance of the model in different scenarios
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Table 5 Robustness test results
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Table 6 Fairness test results among different dialect groups
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Table 7 Test results of cultural symbol polysemy scenarios
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