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Individual psychological abnormal state detection via multi-scale temporal
representation and mask-adaptive fusion

Tian Zhongyu Jiang Nan

(College of Public Security Information Technology and Intelligence, Criminal Investigation Police
University of China, Shenyang 110854, China)

Abstract: In public safety scenarios, extreme individual behaviors are often sudden, harmful, and highly uncertain. Timely identification
of relevant abnormal states in a non-intrusive manner is therefore of great significance for risk warning and early intervention. To address
the limitations of existing studies, including the lack of dedicated datasets, insufficient unimodal representations, difficulty in jointly
modeling short- and long-term dynamics, and unstable fusion caused by missing modalities and signal quality fluctuations, this paper
proposes an individual psychological abnormal state detection method based on multi-scale temporal representation and mask-adaptive
fusion. First, a transfer learning scheme is designed by pretraining on a public mental health dataset and fine-tuning on a self-built
dataset, so as to leverage transferable psychological state knowledge, improve model initialization, alleviate undertraining and overfitting
under small-sample conditions, and enhance adaptation to the target task. In model design, multi-source information from video, audio,
and rPPG is integrated, and a multi-scale temporal representation method is introduced to better capture the coexistence of short-term
fluctuations and long-term evolution in psychological abnormal states, thereby improving collaborative modeling of cross-modal dynamic
cues. Furthermore, a mask-adaptive fusion mechanism is proposed to address modality absence, signal quality variation, and unequal
modality contributions in real-world scenarios, thus improving model stability and robustness under complex conditions. Experimental
results show that the proposed method achieves an MAE of 5. 14 and an RMSE of 6. 37 on the AVEC2014 dataset, and an accuracy of
0.76 and an Fl-score of 0. 82 on the self-built dataset, demonstrating its effectiveness.
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Fig. 6  Confusion matrix of self-built dataset
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Table 2 Results of different training strategies

on the self-built risk dataset
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Table 3 Comparison of different rPPG
extraction methods on the UBFC dataset

ERegid UBFC1 UBFC2
7k MAE (min™") PCC MAE(min™')  PCC
CHROM 2.26%0. 97 0.76 4.06+1.21  0.89
POS 1. 82+0. 43 0.92 4.18+7.87 0.6l
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Table 4 Comparison of model results on public

datasets with existing methods

5k MAE RMSE
SCHik[20] 8.19 10. 00
SCHik[ 21] 6.01 7. 60
k[ 22] 5.21 7.03
SCHk[ 23] 5.50 7.29
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Table 5 Different feature extraction networks
" AVEC2014 DAIC-WOZ
A ) 28 2k A -
MAE RMSE MAE RMSE
ResNet18+Bil.STM 6. 88 8. 64 / /
ResNet18+Transformer 6.34 7.39 / /
A R(2+1)D-18 6.73 8. 69 / /
R(2+1)D-18+Z REEZS 1 TCN( GLU) 5.85 7.49 / /
R(2+1)D-18+Z RUEZ i TCN( GLU) +&¢ i 1 451k 6.28 8.34 / /
ResNet18_CBAM 8.50 10. 41 5.25 6.59
A ResNet18_CBAM+SSL+MLP 7.91 10. 63 4.73 5. 86
ResNet18_CBAM+SSL+XU [ 14 7 S Bl 7.39 9.19 3.94 5.28
— Transformer 8. 17 10. 47 / /
' 2 R TCN+A= 0 G R AE 7.54 8. 96 / /
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Table 6 Performance comparison of different

feature fusion methods
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