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Abstract

Facial recognition technology has received extensive attention and massively developed in recent
years. Facial recognizing with a traditional feature extractor, such as Local Binary Pattern (LBP),
leads to a strong demand for massive training data. The size of the training model is easily affected
by the amount of data, which prolongs the computing time of the face recognition system and affects
its efficiency. A three-stage tandem face detector and a face recognition method based on the Nearest
Feature Line (NFL) are proposed. Feature maps (FM) generated by the Convolutional Neural Net-
work (CNN) is used as the input data for the tandem classifier (Adaboost). Through the analysis of
experimental results, the proposed method can build a fast face detector with fewer weak classifiers.
In face recognition, a recent feature space transformation is proposed. This method uses
point-to-point, point-to-line, and point-to-surface vectors as the basis for covariance calculations.
The matrix has a better feature space, that is, this feature space is more general and representative
than the feature space obtained from the traditional point-to-point feature space. The method was
applied in the actual detection, and its adaptability and accuracy are better.
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KRG, B 7 IEMZE LS, AR — MR EEMEE R ER . KR H Adaboost 72 B A KA
WZSIS, R e BB 550 KA EE MR, AN RGN FE 0 ReE 5Tt MmaEgE 1
Adaboost N IES I, I8 & UKBY SO NG, S8 )5 LERE— AN 59 00 B A0 i o4 N E50408 1) 4>
Khess, B —ERPRRER SR, HMmEE R DRy REE . RS K/ e, BAm
LGRS — NS B M, BN R IR AR R R G DA/ (15540 28 25 R B H A0UR
I LEL 22 AR ) R A R4, T A L A A I

26 B 22 R 4% (Convolutional Neural Networks, CNN)& A6 1R 791 5 T 5 o FH 00— 2898 & 22 ) 771 [2]
[3] [4] [5]. RPESSIJ7HEM) 3 BRI vl R EEE RN SR, I 2% B0 I SR H B A2 A 1 100
FaA ) NI RAE o X PP VEA TR B A SRR SR N 22 e (PL oG R B35 | TR, R0 45) fa i

ik

DOI: 10.12677/csa.2020.101002 12 T LR 58


https://doi.org/10.12677/csa.2020.101002
http://creativecommons.org/licenses/by/4.0/

IR ERFAE, T2 AT UM ZRE s vh 27 B e A Te IR 5 1 73 0 2 B AR e A1 7 A T AR 1 R i £k
RN SR, T H i s fn e rh F 2T RO R0, Wl LZ A EIR 8 Wl ke A L. SEIsi &,
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Figure 1. Natural facial image of typical interference
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Figure 2. Process of convolutional neural networks
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Figure 3. Face recognition and alignment
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#TF, Viola P(2014)#EH T /2420t i€ (Cascade Classifier), & H %A~ AdaBoost Hi2:3I1 2k H 2 A58 5 25
FEPTER R A, 3 B R R PR I R B AR AN X 7 2688, Wl 4 Fos. RSN T
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(B 5By, $2H T LLH ] 2 % (Coarse to-Fine) MR ARG A2, Ff LA FFS AEUIZREE, DEF
NG RS DU SR PR AR A SR B U R 18], L RGE4E M an 1] 6 Fiom o
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' i
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Figure 4. The comparison of Adaboost and FFS
[ 4. Adaboost 1 FFS LLA2
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Figure 5. Cascade classifier cascade classifier
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Figure 6. System architecture
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TERB), M 4 FB AN IR DX AR BA S ST R AR AR ]
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Figure 7. Three stage face recognition framework proposed
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FRIE B 23 SRR AR 4% G5 O i A fE 7 (Nearest Neighbor, NN), 28110, ‘B A &N 5 B E R LLX Y
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Figure 8. Flow chart of nearest feature line transformation
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f177:0, FRZ A NFS Embedding, #5355 7] L 57 9 H Ax e X0 T

F=E[E (- ) ()]
E=33(x — (7)) W ()

FErp AL A w (y,) AT A RF IR B AE T ) B s A RESR R, 1 Rz A THE,
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Figure 9. Strategy nearest feature line
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Table 1. Detect of FFS, Adaboost algorithm, and three stages
% 1. FFS. Adaboost BIAKIRH M =M Ex BEXTXC AR ZE MIT EERYAEN

A7 Lioall[EEs ki SRk FRHIESL
Forward Feature Selection (FFS) 90.25% 99 3932
Adaboost 91.23% 86 3132
=B BN 94.17% 82 2042

Figure 10. Face detection results and test results
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