Facial Action Recognition using
sparse appearance descriptors and
their pyramid representations
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What the Face Reveals?
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Facial Action Coding System (FACS)
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System outline
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The MMI Database




Local Binary Pattern (LBP)

example thresholded weights
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Pattern = 11110001 Spot Spot/flat Line end Edge Corner

LBP =1+16+32+64 + 128 = 241

For the pixel (xc,yc) , then the coordinates of his P neighbours with radius R are respectively:
Xp = R X cos(Znp/P) +x,
Yp = R X cos(Znp/P) +y.
Where p=1..P
LBPP,R(Xc’yc) = g;(]js(gp L gc) X 2P

H; =), 1fxy) =1 ,i=0,..,n-1
where nis the possiblelabels produced by LBP operator and
_(1if Aistrue
(A) = {0 otherwise



Local Phase Quantisation (LPQ)

The local phase information is extracted using a short-term Fourier transform
(STFT) computed over a rectangular M-by-M neighbourhood Nx at each pixel
position x of the image f(x) defined by

F(u,%) = Yyen fX)Wr(y — X)e 2™ = wTf,

Frequency pOIntS Uj = [a; O]T ’ U; = [01 a]T’ Us = [a; a]T; and Ug = [a’_a]T‘

Fx = [F(uly X), F(u2; X)r F(Ug, X), F(U4, X)]

B { 1,if g = 0
% =1 0, otherwise

fipg(x) = X5, q;21



Pyramid representations
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Pyramid representations

C oncatenated feature vector
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Pyramid representations

Concatenated feature vector
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Results analysis
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