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Motivation Problems in Comparing Generalizability
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Case1: Subject subsampling  Case2: Image subsampling
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Deep approach Shallow approach 5 v
e Face registration with ZFace [2] OpenFace [4]: an open source facial E
e Person-specific normalization behavior analysis toolkit < ° 50 100 150 200

e Multi-label AU detection with CNN [3]
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Train SVM

Solutions

@ Report AU-specific results of 12 AUs @ Report multiple measures: S score,
AUC, F1 and NA

@ Use all available frames (375K in EB+, Use two large databases EB+ and
517K in GFT) GFT
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Results
Within-domain comparison (EB+ and GFT)
Within-domain: EB+ Cross-domain: GFT —EB+ Within-domain GFT Cross-domain: EB+ —-GFT Cross-domain: OpenFace —GFT

- Sscore AUC F1(PA) NA - Sscore AUC F1(PA) NA - Sscore AUC F1(PA) NA - Sscore AUC F1(PA) NA - Sscore AUC F1(PA) NA
AU1 079 0.81 047 094 AU1 074 072 031 0.93 AU1 0.83 0.83 044 095 AU1 074 073 026 0.93 AU1 066 070 0.37 0.90
AU2 086 0.82 044 0096 AU2 0.84 067 022 0.96 AU2 077 081 045 0.94 AU2 060 0.72 0.34 0.88 AU2 058 069 0.39 0.87
AU4 087 0.88 053 0097 AU4 085 075 020 0.96 AU4 093 075 020 0.98 AU4 082 071 0.18 0.95 AU4 064 057 010 0.90
AU6 068 093 0.82 0.86 AU6 037 075 0.58 0.75 AU6 0.68 091 075 0.88 AU6 056 0.85 0.69 0.83 AU6 049 076 0.68 0.79
AU7 065 0.89 086 0.75 AU7 027 069 0.68 0.58 AU7 053 084 072 0.79 AU7 025 079 0.67 0.57 AU7 031 064 059 0.70
AU10 071 093 0.88 0.82 AU10 047 081 077 0.69 AU10 062 0.89 077 0.84 AU10 049 085 0.73 0.76 AU10 051 077 074 0.77
AU12 074 095 0.88 0.86 AU12 053 0.85 076 0.77 AU12 074 093 080 0.91 AU12 054 087 070 0.81 AU12 047 078 069 0.77
AU14 057 085 0.75 0.81 AU14 023 071 063 0.60 AU14 025 066 050 0.69 AU14 0.08 065 0.62 042 AU14 004 056 061 0.38
AU15 078 081 041 0.94 AU15 065 0.66 027 0.90 AU15 0.58 0.70 034 0.87 AU15 031 062 032 0.77 AU15 041 058 032 0.81
AU17 064 079 0.34 0.90 AU17 038 0.65 030 0.80 AU17 064 0.67 017 0.90 AU17 022 065 0.33 0.72 AU17 041 061 035 0.81
AU23 072 085 057 0.92 AU23 025 066 032 0.74 AU23 074 069 017 093 AU23 0.67 066 0.25 0.91 AU23 030 052 020 0.78
AU24 094 090 024 0.99 AU24 073 072 014 0.93 AU24 085 0.81 013 0.96 AU24 053 073 023 0.86 AU24 - - - -
Avg12 075 0.87 0.60 0.89 Avg12 053 072 0.43 0.80 Avg12 068 079 0.45 0.89 Avg12 0.48 0.74 0.44 0.79 Avg 12 - i i i
Avg11 073 0.86 063 0.88 Avg11 051 0.72 0.46 0.79 Avg11 066 0.79 0.48 0.88 Avg11 0.48 0.74 0.46 0.78 Avg11 0.44 0.65 0.46 0.77
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Analysis

Significance Within-domain results are better for EB+ than for GFT.
Within EB+ Within GFT Within EB+ Deep For AU 6 and AU 12, within-domain results of both
> > > > databases are similarly good.

Within GFT Cross on GFT Cross on EB+ Shallow — _
S AUC S AUC S AUC S AUC Within-domain results are better than

cross-domain results for both domains.
The model trained on EB+ generalizes well to GFT
database. But, reverse is not true.

Take home message

e Use all available frames of the datasets and report AU-specific results with multiple
measures to ensure comparability for cross-domain generalizability.

e EXxercise caution in applying available systems to new domains.

e Consider domain adaptation approaches for AU detection.
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