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Abstract; In order to overcome the limitations of the existing face spoofing detection methods under few-
shot face anti-spoofing applications, this paper proposes to use feedforward learning network for face anti-
spoofing. The convolutional filters are learned unsupervisedly from the images in a feedforward manner.
The feedforward learning network is adapted in the spoof face detection applications by using face anti-
spoofing task-oriented convolutional filters learned from the training images. The eigenvectors that corre-
spond to the smallest eigenvalues obtained from the principle component analysis transform are used as
convolution filters for extracting features from images. The method is evaluated on some benchmark data-
sets including CASIA-FASD dataset, Idiap Replay-Attack dataset and OULU-NPU dataset. Experiments
show that under the cross presentation attack detection experiments, the proposed method significantly im-
proves the classification accuracy of existing methods.
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CTA(HSV) (3] 45.45 +8.49 15.32+7.42 30.38 £5.38 33.35+14.75 18.44+13.21 25.890+5.91 91.19+7.33 6.28+5.23 48.73£1.28
CTA(YChCr) (3] 52.93+6.67 15.99+9.17 34.47£3.79 20.51 £11.55 25.39+14.16 22.95+7.27 97.08+3.64 1.67+2.06 49.37+1.01
IQM[ﬁi 52.39+46.97 33.62+43.73  43.00 £8.14 31.21 £35.80 42.66 £31.15 36.93 +6.13 55.00 £41.77 29.47 +40.97 42.23 +6.74
DAL 31.16 £15.25 8.33+6.43 19.75£8.90 16.70 £9.03  13.05 £7.46 14.88 £4.27 48.79 £18.38 5.99 £4.88 27.39 +7.49
CNN(FC) (8] 2.02+4.36  96.78 £7.36 49.40 £2.29  7.61+9.22 68.79£27.89 38.20+9.92 78.82+13.72 13.97+12.43  46.40 £6.02
CNN(GAP)[S] 18.31 £10.97 87.42+12.91 52.87+2.06 14.82+7.81 94.87 £7.17 54.84+1.50 44.98 +11.65 53.06+22.62 49.02 £5.93
CNN(BS)UZJ 7.59 £5.56  89.29+10.33 48.44 £2.62 4.83+1.63 95.95+1.46  50.39£0.66 60.83 £17.92 28.18 £17.72 44.51 £3.93
%4 OULU-NPU LB HEBLERELZNDLEIRE %
ik APCER BPCER HTER APCER BPCER HTER
JIFHRSAE (HSV) 29.77 £8.60 10.94 +5.33 20.36 £2.53 29.40 £10. 15 11. 10 4. 71 20.25 £3.59
Jr 2835 (YCbCr) 28.97 £9.01 11.02 £5.08 19.99 +2. 64 29.32 +£8.84 12. 14 £6.75 20.73 £2.93
CTA(HSV) [3] 22.68 £12.55 12.56 £9.22 17.62 +4. 18 23.13 £8.58 10. 18 +4.29 16. 65 +3. 44
CTA(YCbCr) (3] 23.85 £8.62 11.51 £5.45 17.68 £2.43 26.52 £7.06 12.53 £5.47 19.53 £3.20
IQM[G] 34.83 £45.40 58.77 £46.79 46.80 £5.00 26.18 £34.83 55.52 £37.89 40. 85 £5.70
IDAL7! 43.69 £11.01 27.58 +12.12 35.63 +2.32 36.88 £10. 16 33.82 £10.45 35.35 £3.48
CNN(FC) (8] 39.67 £12.31 37.75 £12.25 38.71 £5.25 25.45 £13.05 35.66 £9. 54 30.55 £4.06
CNN(GAP)[S] 44.55 +£4.21 55.13 £6. 14 49.84 +1.20 46. 88 +4.71 47.41 +4. 56 47.15 £0. 62
CNN(BS)“” 47.14 £3.27 51.89 £5.38 49.52 £1.42 46.59 +4.31 48.12 £3.65 47.36 £1.27
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