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Abstract

Micro-expressions are subtle facial changes that reflect fluctuations in emotions. According to
psychological research, micro-expressions find widespread application in areas such as psycho-
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therapy. Among these expressions, the Apex frame encapsulates the richest information. In order
to accurately extract Apex frames, this study investigates the detection problem within facial mi-
cro-expressions in image sequences. This paper proposes a novel method for detecting Apex
frames. In the frequency domain, a block-based approach is employed for background modeling in
facial regions, identifying regions of facial movement. Subsequently, the detection of Apex frames
is achieved by statistically analyzing the area covered by the moving regions. The proposed me-
thod is applied to datasets such as CASME and CASME II, with experimental results demonstrating
its effectiveness in detecting and locating Apex frames.
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Figure 1. Micro-expression Apex frame detection framework based on multi-feature
integration and background modeling
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Figure 2. Flow chart of our method
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Figure 3. Connected domain extraction results
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Figure 4. Classification accuracy under different consecutive
matching block threshold
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Figure 5. Classification accuracy under different block size
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Figure 6. Apex frame detection results on CASME 11
6. 7E CASME II _EAYTo s ikl i 45 SR

©

1E CASME " G751 KB Apex MURCRUNIE 7 Fras; B a y tense (‘5K TERI Apex Wi, b
A surprise (FEUF)EETE 19 Apex M, ¢ 4 disgust (BRI Apex i,

Table 1. Experimental results of each peak detection algorithm on the microexpression datasets

Figure 7. Apex frame detection results on CASME
7. TR Wi MEER /3 CASME

1. ENEERNEZEMRBYRESE LHIEER

- CASME 1II CASME
MAE SE MAE SE
CLM 17.21 0.89 18.05 0.89
LBP 13.55 0.79 14.25 0.86
oS 14.43 0.83 14.93 0.78
RHOOF 10.97 0.73 11.37 0.71
HIE 9.36 0.69 9.69 0.70
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