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(54) Title: NEURAL NETWORK MODEL-BASED HUMAN FACE LIVING BODY DETECTION

(54) REABFR: T TR0 NSRS Pkl
REXT AR AR L0 BT LR R
o ER S101 Acquire a target visible light image and a target
¢ infrared image relating to a target subject to be
detected
Mg BARTT AR P RIRE — AR EE, AR $102 Extract a first facial image from the target visible
_ o ’ . 8102 light image, and extract a second facial image
£ 4 B 48 2 f Al !
B AR S E AR R R A B AR from the target infrared image
¢ S103 Generate a target image array of the target
subject on the basis of various types of
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& T 4% 4 8 05 o _ : o image and monochromatic component data of the
PR R & "ih’mz B AR AT %69 B 4R B 4%~ S103 second facial image
Hm S104 Input the target image array into a pre-trained
neural network model for detection to obtain a
¢ human face living body detection result for the
target subject
F B ARIERA RN FEARERBR

B T, 132094 B AR R A R E R0 45 R

B

(57) Abstract: A neural network model-based human face living body detection method and apparatus, and an electronic device. The
method comprises: acquiring a target visible light image and a target infrared image relating to a target subject to be detected (S101);
extracting a first facial image from the target visible light image, and extracting a second facial image from the target infrared image
(S102); generating a target image array of the target subject on the basis of various types of monochromatic component data of the
first facial image and monochromatic component data of the second facial image (S103); and inputting the target image array into a
pre-trained neural network model for detection to obtain a human face living body detection result for the target subject (S104).
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[1918 1 2K & 3% PR A 49 — P 2 T A0 22 W B 69 AR & ARG 7 ik 09 A2 B
[20]1 B 2 A & i B4R AR 09 41 22 W 45 AR 0990 4h A2 09 AR ) ;

[21] 8 3 A 3 TR ke —AF A TAb 2 R LARA a9 AR TE R R B a9 25 M7 & A
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[23]3X 2 ¥t st )bk RGP BAT I, A BIRRERE T, T @ega6iE 5 R
Bet, BRAEZH AT, REWE T MR HF R FHERMENGZE. AT RO EE
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[241 A R AR A 69 RIERAUR S TR R KAEVI69 8 69, ®AEEERFAYF. £
A i A P I A E R A P PR 6 3 R 49—, BT AR S 45 B
BR, BRI LT R B ATHEMA S, L8 S, AT AR G RIE /R A
A — AR B A KB4 5] IR B GGIEST RPTA T AR
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R TR ORI T ARG R TS RAARE], AW RA T+ LKL (380nm-780nm )
B3k L 64 2T L6 B M 4191 56 sk BE (780nm-1100nm ) FT&T 576G 4nsb B A%, vA A d R AE
— AN B AR R B ARAE 8

[30] 5 4F, EAAR K RSHE— IR B0 BAT LA B35 HAA T 4 it43 i, RFAAA
Jo B 1569 3 &, 50 B HAB X L 69 UL B b RBAE A B A 3 4 M Anik S AR K, PP R
BRBEB AT, RBEFBARGRERBBAEL, Bk, K&EAARELLY
B Ras A R K 5 ABAKE .

[311'F Fi2 A0 2, LI HIBBEPT3T L e 2ot B S T R IR G AN A%, oM RBH
s, AFAEFEE, ARIEILFZEAR, Ak, TARAOINRE T Oas/EGERA TA
JeE A, ERARE R, Lot ARG R RIRBCT ¥A S 850nm. 940nm ik E. SF A,
LLOP UL 69 BR T o R AR R B AL B4 256 e 8 AL R JE BT X A-fk .

[32]4= B 1 Fia, AWPFATRAR G —HF T AT 2 W AHA 4 AR E RN 7 ik, TrA 8,
¥ T F R
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[34] 5% AW B A7xF 22T A FARE, 28 FRETARFRX THE0 B AR5t %69 8
AR ILC B S Fe B AR s K, Bt PATE S e AR RIRITAR,

[351'F FULo 002, % B AR %09 B AR WA B A= B AR st B4 4 % B 47-sd A2 —
Mzl F R AR, SFE, ERIEREB|F —0 269 B AR UL AR A B AFLLs B AR AR
REF, TOEBE—MNIERREEHERKL, Blde: LETAH A Bk, ZWH
FBARK P A — BRI ARA B R, AR 5B R 5T B 64 B ARAE R SRR B 41
ShER;, BAR, ATABEANEERREZRHEBL, Flde: TILAEBGEREEREF
ey B R ER S

[36] B AR LAB 4T vAd CCD ( Charge-coupled Device, ®F #5467 ) . CMOS
( Complementary Metal Oxide Semiconductor, Z#Me/B F AL FF4K ) S R AFAE B
BREFE, HFH, KAPETHTRIT B AFT LB L 493 & 2R Tk h RGB.
YUV 2 CHIS 5, A T ARIERA B0, 25T LICEARE /& 4 PR B A9 A9 22 B AR R 4
ARG E )RR BT, =T AN B AR LB GSAT IR &2 A 45k, KRB F) A 444
JE 69 B AR WABBIATE LTI, L+, 2T RGBAEZ A WmE, LidiTstL(R).
2(G). EB)ZA &8 18 69 T B C A48 L) 64 B A R AF 5| & X & A6 3R €49,



10

15

20

25

WO 2019/134536 PCT/CN2018/122550
6

RGB BP 2K &4, 4. BEAEEMNAE; F YUV AERA@E, “Y A7H%
& (Luminance & Luma) , “U” #= “V” WA & & (Chrominance & Chroma) ; *-F
HIS A& =R dmE, HREMAGE AL B L, AER (Hue) . &4642/L ( Saturation
2 Chroma) #=35/% (Intensity 3 Brightness ) k44 i &,

[37]1S102, A\iZ B A7+ LAEAR T RIE — A E %, vABRIIZ B AR EAR P RIE
ZABEESG, ., 2F-ARBGEFZE AR BRI ARSI B,

[3814E 3K 4% B 47T JLL B 5= B Aresh B4, by T RAASR BRATAE — 0B B 0 R AT
BH B EBRE A%, Bk, T 8 477 WL E 1§ F B ARLn s B d9 A

JeE A BAT A .

[39]5F, iz B 47T LA B R RIRE — AR BRI TIAadE: % B AT LA
BAEAITAR A, FRARRIR, HFRERARRE, F35—AKRBMS%. £, A
Z B AR B PRI E AR B4 ag 42T 0L 6045 1% B AR s B S AT A IS IR
A, FEABRR, FRERABRRK, FEHARESR, L, TR KRS
B — AR A Bk koxd iz B AR USR5 A% B AR s B AR EAT A SRR AT, AW IR e
SRR

[40] 4w R A2 B AR LB 5 B ARLL SN R 3 IR R BIA RS R 3R, *T vAIAh B ARAT 7T 48

ATERALT R ARER, T RS R HAT B AR R 097E AR M, 4252, 4o RINE
T LB G AR B AR R, A E R E G AR FIAR R, 05T
INE L BATAT R A TR A IEER, LA T B AR SRIA R, Bk, ERKRERA T,
LA B AR LR BN B AR B AR P Rk R A B A R 3RET, ST A HAEH)E B AR £
HAEARER, FERAE, XA, SANEAFT ILABER E AR EEF Lk 5 5
AR IRE, AT A= B3R S101, EHRIR B AR 269 8 47T LR B 154 8 47404t
B 4.

[41]5%F-F A B AR B Rk R R B A R3R G50, BHlmT: stTH A 2
A AN B B L, B AR NOR B T AR R B A X3k, {22 N E FRersh
B TR A B AR 3K,

[42]S103, XA TiZH —AREGHSIELE S FHIEFZE ARBGZGEESETH
P, A RIZ B ARAT 2049 B AR E ks,
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MO A% 5 S AR B R B AR, AL B AR R 40 B A R, (2
EERIER A wrh 694, P, wATE LR EERE, h A SHE LR E L
F.UUREBEGE, FABRBRRGERLESFTHFENEY T EGRE T RA X,
Blde: sHTH—ARBEGRETIN A RGB Mz, SEALESEHEAIRIT. G2
TR BoE; A THE-ARBEBGREZINA YUVEE, BELESEFRBHY o

Vo

. UneVas, FF.

[44]T ik, E—FEREAFXF, ATEE - ARBRYERLEES)THEFLS
SN BRAE G TR, A AGZ BATK R BARE BB TR, TAads HiZ
FoARBERGERLESBHREFZE ARBROGLESTHETAEAH A%
BRI RAR, M IZ AR 209 % Y40 B AR Ak

[45) A BRI X ¥, BARE R e) — AN R B — R B G dE, PP A 47
B RAA A m e i, Bbm T S THF—AREBRSEGHREZR A RGB mE,
Z B AREBREL A [ F, R 4F, GoF, BoaE], T —ARERE
e A YUV @E, Z BB REmA[as T, YOE,. Usg, Vel §%.

[46]Titssb, f % —AHBARZAG X¥, ATFHE—ARBRNELL ENTHEFE
B AN B AE G AR, &R B AR 209 B AREARS A TR, T adE B
B H—ABREBRA SRR E ) FRIBEFZEH AR BB L E 5 FRABIS IATIE SR
A28, 3B 0@ BARREE; SFE, VAL B ARREE PTX;R 6— 4t 6G 8 AE, MARIZ B AT
st F e — 4o B AR E RS,

[471HF, Priffesabs® . B2 E L e n s Eme h—te R El. BARegigat
B XOIFERHRT: BE&RL G HTHIE TR —HE 500 FHIEHAT IR L
M, XAEHEANMEE BT AN RAE, NRIFE R E R,

[48]% &% 62, T EEKREAFTEGEREZEMRERBATGERS T,
HBRE G T REBBET A ERARRE 0 mAG4F I, oyt d, R XE, Xk
Bt it AZ G — R Fehm ., Ak, A TIHRXEHeh, ToAxt BT R 2,

[491 K T AP AL G, TR ATIRE —ARBROGELLESFREFZE ARE
Beg 8 & T HAE, A ARGZ B AT 209 B ARBE BRI TR, Toiads: SiEE AR
WAz 6 A WA ATE BT, R THRHETRAEENE —ARBRRGERLE
S B HAREA BTG 6 F AR BRR E 5 F R, #HE % B ARt 2469 B ARE K
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[SO1E+ ., ZEBALET afEL%R. A BHHHFR T T E S —FF, 4
RIFRBET . FFH, TAEMER, EARFEREN T T 69 BRI IET L5 4
AP 22 W AREL 69| SR A AR SAT 8 B R TRAL 32 4G o KABE], VARIEAE M 694 2. 7 4,
%k F k. A B{HBMAR I8 BAR Z I X3 B T AAUBREAAR # s dh3%
AR, FETMILE.,

[S11% &% A2, FTEETZH —ARBRGE XL ESFRBFIZE AR E K4
B G5 FAAE, £ RIZ B AR R0 B AR B RS 095 B BRI K, AU A T4,
TR RAT A 6 TR

[52]S104, ¥i% B AR BALK L N E UL 45 T a9 AP 2 W 4 AR F 4740, #538)%
B AR S A AR E R A I 48 R,

[S31E432) B ARsT 49 B ARBGSUIE, TTANZ B AR B G SUR I A 2 FUL ) 450 AR89
K2k RV s ARFIRRIEARER,

[S4]°T vAZEfR G 2, B iEAP R P SAAR 3 3] A& i A dE AR e B RasfE, #d,
EF D RRGE, TAFIRATE R EAER KA B ARt § R T HARER, LT, FER
EAER 4y b K o LK B SR 2E T ARIE B R L ATIR R, AW RKIRE . Hd, A
ELAR LR, A 22 W &ALR T VA ) CNN( Convolutional Neural Network, A A1 42 W 44 )
RNN ( Recurrent Neural Networks, fE3RA#22 %% ) . DNN ( Deep Neural Network, /&
L), K5,

[SS]EAREY, Wl 2 Fiae, FTiEATLE WAAER 699 442 45
[56]S201, FKAFXT % AMFERE B 69T LB KA LI B,

[S7T15F, EAMFERGEREA QB EHAF AR, ZEHRYFHRIT L, ZAFER
K AEERRT £,

[S8]EL ., W kAt L2 W &AL BT £ 69 FE AT L 69 R EIRFT A R EZ A, wEAN . £
b, BEFTAF AR LRBEAHGIRE, BB TUEMNTEMRERFE T A AR L
A9
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A} #dm 61— A A Bk R AR ARG T LA B R A o B R AT AIRAS T, AR 3R
12 H R

[64] 7T AZEfRAG A, B MR T IREF RN A E T R E AR AR KA, =T
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