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The main contributions of proposed method:
 Large-pose face alignment by fitting a dense 3SDMM.

« (Cascaded CNN-based 3D face model fitting with integrated landmark marching.

« Dense 3D face-enabled pose-invariant local features.
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3D Surftace-Enable Visibility

» We use the average of normal around a 3D landmark as the person-
specific 3D surface normal.

» The sign of z coordinate indicates 2D landmark visibility.
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2D landmarks U are represented as pair of projection matrix parameter m and 3D shape
parameter p.

first two rows
of rotation matrix

» Projection Matrix Parameter Regressor

» 3D Shape Parameter Regressor
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Algorithm 1: Landmark marching g(d, A, m).
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Result: Index vector d

/* Rotate A by the estimated «,f3 */
1 A =R(a,5,00A
2 if 0 < 3 < 70 then

Pooling 2X2
Data: Estimated 3D face A and projection parameter m

3 foreach:=1.--- .4 do

¢ | | Veneek(9) = arg maxqp (A (L, Pathcpec (1))
5 1f—70 < 3 < 0 then

6 foreach : = 5, ,8do

7 L Vcheek(?) = arg minID(A(l, Pathcheek(i)))

8 Update 8 elements of d with Vi.paek-

» Piecewise Affine-Warpped Feature (PAWF)

EXperimental Results

» AFLW dataset experiments
« 5200 images selected evenly within [0°,30°],[30°,60°],[60°,90°] yaw angles.
« Randomly partitioned into 3901 training and 1299 testing images.
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The average NME of each landmark

» AFW dataset experiments

« 468 faces in 205 images with poses =+ 90. PAWF + Cheek DSPF + Cheek o) cpm Tspm
Landmarks Landmarks
« Labeled with up to 6 visible landmarks. 7.43 7.83 861 9.13  11.09
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