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Abstract:  Facial action unit (AU) recognition is a hot topic in the fields of computer vision and affective computing.
AU recognition is a multi-label binary classification task, and currently faces challenges such as label imbalance. Most exist-
ing methods re-balance labels by adjusting the sampling rate and weights of AUs based on the correlations among AUs.
However, these methods only shift the model’s prediction bias from high-frequency labels to low-frequency ones, and the
bias is still unresolved. Fair treatment of each AU class, including the head and tail classes, is the key to achieve unbiased
AU recognition. By introducing causal inference theory, we propose an unbiased AU recognition method CIU (Causal Inter-
vention for Unbiased facial action unit recognition), which adjusts the empirical risks in both the imbalanced and balanced
but invisible domains to achieve model unbiasedness. Extensive experiments demonstrate that our method outperforms state-
of-the-art methods on BP4D and DISFA benchmarks, in which 1.1% margin over previous best method is achieved on DIS-
FA, and can learn unbiased feature representation.
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LA AU ANE i JAA-Net"" 538 | 47.8 | 582 | 78.5 | 75.8 | 82.7 | 88.2 | 63.7 | 43.3 | 61.8 | 456 | 49.9 | 62.4
HRR"" 493 | 50.6 | 51.5 | 775 | 77.2 | 81.1 | 884 | 66.6 | 50.7 | 63.1 | 49.0 | 558 | 63.4
GeoCNN™ 484 | 442 | 59.9 | 784 | 75.6 | 83.6 | 86.7 | 650 | 53.0 | 64.7 | 495 | 54.1 | 63.6
AARM 532 | 477 | 567 | 759 | 79.1 | 829 | 88.6 | 60.5 | 51.5 | 61.9 | 51.0 | 56.8 | 63.8
SRERLP 494 | 421 | 555 | 794 | 789 | 845 | 882 | 67.3 | 505 | 65.1 | 50.0 | 56.5 | 64.0
CIU 544 | 50.1 | 584 | 77.0 | 783 | 843 | 892 | 61.3 | 533 | 61.8 | 524 | 550 | 64.6
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%2 DISFAHURE L F HHLLE BT %
AU 1 2 4 6 9 12 25 26 Avg
AU R-CNNB¥ 32.1 25.9 59.8 55.3 39.8 67.7 77.4 52.6 51.3
KGEi# AU )i HMP-pS 38.0 45.9 65.2 50.9 50.8 76.0 93.3 67.6 61.0
RTATLP! 57.8 52.8 70.8 53.2 52.7 74.5 91.5 51.9 63.1
EAC-Net® 415 26.4 66.4 50.7 8.5 89.3 88.9 15.6 48.5
DSIN®"! 424 39.0 68.4 28.6 46.8 70.8 90.4 422 53.6
LP-Net™ 29.9 24.7 727 46.8 49.6 72.9 93.8 65.0 56.9
cms®! 40.2 443 53.2 57.1 50.3 73.5 81.1 59.7 57.4
SRERL™ 43.8 46.2 67.3 50.1 42.4 71.2 93.5 54.3 58.6
ZRfi AU R fiiy ARL® 43.9 42.1 63.6 41.8 40.0 76.2 95.2 66.8 58.7
GeoCNNP? 65.5 65.8 67.2 48.6 51.4 72.6 80.9 449 62.1
HRR"! 57.1 61.8 69.6 35.1 48.6 73.8 95.4 64.0 63.2
JAA-Net"!! 62.4 60.7 67.1 41.1 45.1 73.5 90.9 67.4 63.5
AARM 62.4 53.6 71.5 39.0 48.8 76.1 91.3 70.6 64.2
CIU 56.0 58.3 72.5 45.6 56.8 73.8 92.3 63.9 64.9
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4.3.2 BEEZWXER/NMLER

95 358, 2 0 XU A, AN S A7 3 25 56 JRU RS RS- At
256 KBS . O T I IE B e 2 56 KUK e /N AR B R
PR AR L FR AT CIU PR 23 i TE (A0 5 A - £y
B2 5 XU ) F TDE ( H A 25 P dul 26 36 LR ) . 3k
3 7~ , CIU %5 TDE 76 BP4D %4 4 b i) 39 0 4 2 412 7

T 34.9% , 3% 52 K8 TDE H 2 L8 J0 e 455 750 A Y- Al 454 751
B T 25 SR 2 20 AN &2 ) HACAR S I A AR
- M=% 27 3 TR S AE SO0 B RRAE . CIU 2 TE B FUI0 R
JEFTF T 3.1% , 3% 2 Kl TE B A7 11 AU % B2 fit bs
25 N A S W, A2 THT BB Bl AR B TT bR 25 AN 24 1 1Y) 52
TOINORS B A BT T B

£3 BPADEIEE L AUIRZIERMEIBRER il %
AU 1 2 4 6 7 10 12 14 15 17 23 24 Avg
TDE | 446 385 50.3 60.5 572 67.6 78.9 311 26.9 52.5 28.4 386 | 479
TE 445 413 562 | 716 | 1785 83.6 89 63.3 532 | 642 | 450 54.6 62.6
CIU 544 | 50.1 58.4 77.0 78.3 84.3 89.2 61.3 533 61.8 524 | 550 | 64.6
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