MRP-Net: A Light Multiple Region Perception

Neural Network for Multi-label AU Detection
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Facial Action Units

Facial Action Units [AUs) are of great significance in communication. Automatic AU Facial expressions are intuitive responses to human emaotions
detection can improve the understanding of psychological condition and emotional and natural ways of communication. Als can be labeled with
status. Recently, 2 number of deep learning methods have been proposed to 3ke Facial Action Coding System(FACS) In FACS, each expression is
charge with problems in automatic AU detection. Several challenges, like considered to be composed of multiple AUs, which @n
unbalanced labels and ignormnce of locl information, remain to be addressed. In effectively eliminate ambiguity in labeling.

this paper, we propose a8 fast and light neural network called MRP-Net, which iz an

end+o-end trainable method for facial AU detection to solve these problems. Arst, i

we design a Multiple Region Perception [MRP) module asimed at capturing different Eat':-h EEIE“CEd LEEIrI"IInE
locations and sizes of features in the deeper level of the network without facial
landmark points. Then, in order to balance the positive and negstive ssmples in the During the training, we set the batch size 2= N. Forany AU - AU,

large dataset, a batch balanced method adjusting the weight of everysample in one assume that the i'jE_E'! pc:-s.'rl:ive.-negati'n.re 53""_P|E ratic '5 P..
batch in our loss function is suggested. Experimental results on two popular AU Assume that the positive-negative s=ample mtio for Allc in 3

datzsets, BPSD and DISFA prove that MRP-Met outperforms state-of-thesrt batchizPE,.. Then, wedsfine 4=FB./F..

methods. Compared with the best method, not only does MRP-Net have an average | nele=l oy ]
F1 score improvement of 2.95% on BP4D and 5.43% on DISFA, and it also decreases Loss(Y, Yae ) = TLLT ¥ - log ¥a
the number of network parameters by 54.62% and the number of network FLOPs by 0 ! R
19 6%, FA - (1=Y) log(l = ¥y
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We use Efficient-Met as stem network Only use the e - e — g Ly T WNT e i
features which Efficient-Net outputs and delete the o o
pooling and fully connected layers. After that, we get l . R AR e
1280 fegture maps with a size of 7x7. Then, the festures i ' B /
are processed by MRP module to a vector of 1024- T it e
dimenszion to predict AU probabilities. o S 7 /
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Thiz picture gives the detailed structure of MRP module for P & " } Avg Pocling ) Rallf
multiple region perception. For the festure maps of stem L 4 i ﬁ e iz .
network, we want to capture the information of different o r@ . m } ‘- e ‘ Er—— e
lgcations and sizes rather than simply reducing the dimension 2findad 'u.l'u Com Laver . ——
of features. Therefore, we divide the input feature maps into '™ }‘ " il = 1+ (3] m } l[ L
a, b, ¢, and d groups for processing. MRP module outputs a 1250 - l] Batch o
vertor of 1024-dimension for predicting the probability of AUz, ) & b+ lp E f [I " f b
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Forthe sake of rigorousand  oese. e | o8 77 574 me T 01 ms gal | M7 R oeqp L RO [eisy =
reasonable experimental :;: ,I:-.I. , : _-:-_', f..l ,;:, I.:I.: ,. u--: f i ;:;E =
results, wecompare MRP- oasa | o7 ey w0 s T Ha Wy sEd | w0 3 %10
Metwith the cumentimage- gl (oo S st o e M e Y [ - E;E BAML
bazed Al detection LFSa (3] A ..l. LY A i ]-_: 1_1;. ;q,| ) gl -
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cross-validation ondifferent R BT Floating Point Operations of Metworks (GFLOPs]
datasets.
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