Cluster-level pseudo-labelling for source-free cross-domain facial expression recognition

Introduction

Problem
* Domain Adaptation applied on the task of Facial
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Method

* Propose a three-stage pipeline

Results

 Compared with UDA methods (with access to the source data) and SHOT (a source-
free method)

. o Assignment Predictions Refinement * Achieve competititive performance in four adaptation scenarios
Expression Recognition (FER). - .
, M * Qutperform all the UDA couterparts in AFE to FER2013.
* No access to target labels (Unsupervised)
o - he(-) > uster puritv s. ilterin uster labels
No access to source data (Source-Free). (_) P ne Custorputly o;  TIOWG ~ Clebriehe Method AFE — ExpW  AFE — FER2013 RAF-DB — ExpW RAF-DB — FER2013
- J P - N i S ICID [14] 54.85 46.44 63.52 53.00
(X7 SIS ¥ = - DFA [43] 62.53 36.88 47.42 47.88
S 8" | . al [~ o LPL [22 54.51 49.82 68.35 53.61
z ¢*() % o & - DETN [20] 58.41 45.39 43.92 42.01
Custers G NJ=7 | N - FTDNN [38] 55.29 48.58 68.08 53.28
T (S l‘ > 1[] "]~ ® ECAN [21] 62.52 46.15 48.73 50.76
Clustering_ ' T CADA [27] 58.50 48.61 63.74 54.71
SAFN [35] 55.17 50.07 68.32 53.31
SWD [18] 56.56 51.84 65.85 53.70
AGRA [6] 65.03 51.95 69.70 54.94
« Stage 1: assign and refine pseudo-labels SZIOEIM2E23] gig jg-ii ggg jg-;‘g
. ) . HOT [23] . . . .
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* The cluster label is the major class in the cluster
. _ * The % of the major class is the cluster purity * For class-wise accuracy, outperform the source model finetuned with SHOT for
Contributions  Use a percentile class-wise threshold to ignore the least pure clusters most of the classes.
* Perform self-supervised pretraining of the target , , ,
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* Introduce a novel pseudo-labelling technique
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* Consistent improvements from standard pseudo-labelling when ablating the
backbone and the score function
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: Source  Purity 56.54 47.34 61.18 54.29
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Apply the problem on Facial Expression SWAV  Purity 65.00 52.51 66.60 53.71

Recognition

Propose a novel pseudo-labelling function
based on cluster statistics

Achieve competitive results with non-source-
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Conclusions

free methods Supervised Loss ~
 We propose a novel pseudo-labelling technique for Source-Free Unsupervised
Domain Adatptation for Facial Expression Recognition
J  Our method achieves competitive results against methods with access to the
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e Stage 3: finetune the network for FER with the pseudo-labelled subset and the
cluster labels
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