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FATIGUE STATE DETECTION METHOD DF
PROGRAMMERS

ABSTRACT

With the invention and wide application of computer, it has long been an important
part of human society. As a professional who develops and maintains computer
programs, the number of programmers is huge and increasing year by year. But
programmers' working state and working intensity make them easily enter into fatigue
state. Long-term fatigue will lead to the decline of working efficiency and harm
physical and mental health. It can protect the programmer's health to detect the fatigue
state accurately and remind them properly.

The traditional fatigue detection technology is not very suitable for the fatigue state
detection of programmers. In this paper, neural network technology is mainly used to
explore and try to identify the fatigue state of programmers, and to realize the program
with detection function.

The main work of the thesis is as follows:

1. This paper briefly introduces the research background and current situation of
the subject, briefly introduces the main technologies of fatigue detection, and analyzes
their applicability to the subject.

2. This paper summarizes the structure and principle of neural network, and
explores some classic image classification neural networks. Establish the fatigue
detection scheme using neural network technology.

3. The fatigue detection data set of face state is built, which has a better response
to the fatigue characteristics of mouth and eyes. This paper proposes and experiments
the method of cutting and highlighting the required features in advance to ensure the
accuracy of recognition.

4. The program of fatigue detection is compiled, and the function of human fatigue

detection by neural network is basically realized. It can recognize the face state such as

II



blink and yawn, judge whether it is tired, and remind when it is detected.

The expected goal of this paper is to try to detect the fatigue state of programmers
in the program. This goal has been achieved through the efforts during the completion
period, but there are still shortcomings: The richness of self-built data set is insufficient;
There is still room to improve the accuracy of the test program. These should be the
points for improvement in the future.

Key Words: Fatigue detection, Convolutional network, Data set, PERCLOS
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2 XA INGEENZRE —02Ra%, B2 T8 SEAIARAIE, AT R,

348 2 RA XN R R HEAT 702, KT ) A 25 RAN LSS LU AL, P
fili tH 73 AR TERE o

BRI EIR I — M) — S R I 2 A L

2.2.1 LeNet-5

1998 4E, Yann LeCun #2H FIBFIZL LeNet, B YR T 22 HLHIEH
giy, TS ET AT RO . X R BRI B R 4, R T
B 2 HL N 2% . BRI 2 S5 4 i ELLG R0, (HR B G ) e il T
BRUZ. WALE. SEEZdEE e,

S AN, BARKNE2 « 320 ARG, OB R E N IRF
SETARIMNES, BT EE 0~9 IR E A .

B )R BRUZ, filter KN 55, N6, padding N0, BRI Ks =1,
AR KN N28 * 28 * 6, L4728 * 28 « 6 MHZIT, SEEE N 156 (55 %
6+6 =156, 6 AWEHSED FAHITEMNEN 25 MuER.

R W RER, RASPFMA T . filter K/ANA2 * 2,148 16,
B s=2, padding M 0, HHEFER/N14 « 14 * 6.

HHEIE: BRUZ, filter KN 55, N6, padding N 0, HBFIDK s=1,
i A HE PR /N10 % 10 * 16
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TR WAL T RFEZ, SRASFIMAGT . filter K/ANA2 « 2,85 Ks = 2,
padding 4 0, HitHAERER/NG %5 % 6.

HARE BRE, 120 MHER, BAMHERA AT, filter KN
55, #pKs =1, padding 4 0.

LR AEEE: 4 MRS, 5EIEMBAAEEXR, BiRREN
sigmoid.

SN B2, AR TR RIES, DA AT,

FRAT TR LB DR 265 B R R, PRI I B FEE A 3 BE BT AR /), 3 T 2 R A 1 1y
i1

2.2.2 AlexNet

XAMZ N2 HILAE 2012 4F 415 1) ImageNet 562§ b o 0 IE2E1LHERME
P 2% BORIE Tk i Y BRI /) o AlexNet BN 1~ ReLu. Dropout. fz KitAL
LRN (Local Response Normalization, J&#Wa N IH—14k). GPU I EEFHHA, B
RIS Z ERESR, I 1B 2 TR BE 22 ST AT 7T . ANLE, TR
I FUE N FE S KR TR B

ERMERaE T S MERE, 3N TR ERIERLE, A3 A4
EIEEE, HhEE— 1R T softmax HUE AR 1000 4EfiHHE

B — 3G RAN A NS H . AT T ReLU VR NB0E R, iR 11
F Sigmoid 1 i B BT (A6 B2 TR B i) A, RISET 4t E B0 B2 K, S HCEHTR,
WSHORIE; SRR ANEEEE/N, SHCERE, JLT-BENL A B A

AR P AT | RS T, RIERFIE S &1, LA E e M
AR 73 B R BEAK T 0.3%1 0.4%HIEHR T, R B

2.2.3 VGGNet

VGGNet FHAFHER M BIAIR 1, WHIT T #hee g b, 4 B2 R AR T e
MR, MET 16~19 JZEFRML ML . HRAELhrRIBAIRIL, VGGNet 1F
IR 5 S A 2 AR AN IR I o MG SR SRR BT, 2t 2 i 2 (R 0

VGGNet fEfE AlexNet Fiili FAEXUM KA. HEUHHKIZ VGGNet-16 Al
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VGGNet-19. VGGNet E5H LA IMNES sy T 5 B, 24> 3%3 B M 4% 5
BRESRAN— B, I B — Bl e 45— A i KA R AR Rt 2 o 7E SR B LB
WG R =AEERE, L— softmax JZ. M 2-3, FRATAT LB I i
Hh e A .

MR 2 2H BRI HES B VGGNet Al AlexNet 52 3E 5 FH1BL, #4555 51
JERMAL E A EAS B HEAR I G54, FRTEN S IR Ja 2 B T AR 2, W LR
ZENRAEBRRL KA, BKKRA, IR .

VGGNet M2 T /NGB, HH R RZEERZE R KNN3 «3,
KA1 1. BRRIERIE KR IR TE G B E S, HR KRB
FET LR /INE R SR I e 1) o B 5 + S ARAZ T LU 3 « 3B A% Hh L B ik
7« TERIZ AT =3 « 3EFUL R . XA B BRI H AL . B 5%
B TSNS «5 =25, MERERATE3I«3%2=18; 7+7=49, i
Bf53 33 =27, W27 M54 HREWRTELZIEEE. —MRIE
PRSI A — ORE AR, (R BB 2 NERU I R E A 2 Ao i
2, WEEWESINT E 2 MM, BARIARE )] Re iRt .

2.2.4 GoogLeNet

X5 VGGNet #2011 7 2014 5-(1) ImageNet k% F€, GoogLeNet 3515
Tt %M VGGNet 2 W%, MPERE ERE GoogLeNet it T- VGGNet. 22 2
MR EE , (B S EANENAT VGGNet [111/36. AT LIS N FE Bk TSR TRAS LR,
B IR

MRk SR, W DU AR R I 2% 510, F R A DK %ot s R A A6 i
BARAY, FREAE BE R /b, BT S RERT T A0S R AT B BRI R ok . 2
it GoogLeNet $#2 ! T —7Fh Inception P& £EHy, W N EFTR.
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fllter
concatenation

Previous layer

K] 2-3 )54 Inception & A LE 4y

RN I 2 rhE FH BRI HE S, J N T XS IR B, AR T T 4%
X R H@E RNVE o S N BT G AU T 25 32 3L, 5+ SUE I A th g LT i
KEC N WWHIRAESS, e Ll b, R E. PR - EREZ
JE T ReLU #24E, & AT DA IR 2B MERFAE «

T ERAE E— Rt EAE, SRR THREEL R, v 1 PR
JERE, FFR T Inception vl FIMZELER), R EATR.
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fllter concatenation

AN

1*1 convolutions 3*3 convolutions 5*5 convolutions

/

K] 2-4  Inception v1 HI 4% &5 )

it BIF G454, GoogLeNet 1] LARE /> (¥ S 40k i BEIR XX 2%, HAE TmageNet
ERIHERE VGG Him, HIIZRE R, HiE, M2 GEEARIR KI5,
MR TR, I HS IR R .

2.2.5 ResNet

BEWRAE, — MR, T B 2% n) U st s A Ik RE, (HRAESKE
B I e 222 A B, X R I IR IR i, YRR RS B0 P T P BEE X 2%
JREUEARIE N, — T IRRA (RS FE R SEAR B 7RG T, (HAMRHRENE T
B, DRI ZRARE R 2R TG K i . IR, A2 LR,
ARG RZB IR, KR AT MR A &

NFREJIZFRRR, ResNet #Rt, E#EM, JEHZHELL VGGNet HK, I
HAWE RS (A & B PERE, ELHAE 21 InceptionNet 45 8 5 [7] i .

] B R85, RV I 2% 2k B HER A (TN, £ 8 2 Ja N B4 55 T4
N HTESE WL AN 233 iR 22 3G 0 o A TP S5 B 278 Bl 5 2 2 A% it 2
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ResNet ) R BRIR

|
Weight layer
F(X) l relu X
ldentity
Weight layer

K] 2-5  BRZE MG IEARLE M RN

H1 1t ResNet 5] N TR Z M 25454 (residual network), i ish 1% Fj ik 72 o £ &5
1, ST IR AR IVE R, IF B &M 7 RBCR AR R 4, FRZEM 4 1
FEARGER N 2-5 Fros, ARUIE, XABIHHREBE R L rBkR S5 4 . 7E ResNet
o, B TR HRSAR T, AR AR, e HAREH ()M
X2, HERAHEREREF () = H(x) —x, Rk, JEHE I E b2 2%
BRZEGERIENTT0, XM ARG, HEFRMKIAA N, TR 20

SRR T e A R .

CRONH RGN 1 A% St R 28 AR A5 S A% 3 I AN m] 3 4 2t DA 5 12454
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FEZ IR, BE T I % 19X 268 77 A A P2 R ORI B R X PO 1 DL R AT A ko R
5 TS B R, S B s R R — A AR, R U R ZE R, BR
e 7 AR, e 7RSI

2.2.6 DenseNet

K M SRR e M 4%, BRI A TE T, MR R Z AT
BRES, s 2N AT 2GS, X RPN R B H
BAB LT ORI AR N o 3XFh 0 24 G546 1) i S e T 0, b 2 B
&, FFHEEAMRL. mHAZE ST a5 S, R B 7 KA
XKD T, RIS ECERBREAR 1. JF HAE R BSR4 0 t ] AR AR L
GRECILGR o IXPh L SR, thn] DLBRICESE 42 6 (ORI, IRIPFFIEE S, @ H 2
P AR OR o

23 AKRENGE

X — B A BN 5 75 B A A Z N 2% 7 T RNAREAT T T L E G R B
X3 R P 48 o R IR G R AT R . 2 TR T T R 2 S A e
22 ML IB IR S s RIS REEE T PERE QTR T AL A H IR AL
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FITE BEFEFRNSE

ARSI EEOPIRANT - (1) ZRECPN A B8l 5w T ] S50 AR 57 Al
Btk () MEHEEBATMAM LN, 2Rk UG B MEm a2 5, B
T YA P o P PR e 28 I 28 17 P o (3D SR B P (RDARAS 40 R i« (4)
TFIRMNELIRZS TR 57 Z R RIIEAR R H AT B 507 sUE A . (5) SERlon SEiS
MU T N 982 55 IR S AR o

3.1 HRSFHENTE

9B 7 e 0 = 2 1 S 28 L P Q0T K T 2 725 B 6 987 7 e ) 55 B LA 4 24
B AR T B R G, 2 1% SRR IR AR I B A AR ) AT B dl Ak
KRBT A0 AT BN G B AT 3B 20 F - SR Bkt A A2 AR o 38 A7 B0 £ 2
T3 NI AL EATI o B BB S, BT IRESR. TREANZ A
AT — AN R B ER , SRS AR BT SRR EOR, EE AT AR AR
PSPIRASRI . I, FEARZRA (1D BAREX I, FRAEHI AR .
(2) REEFFE, ERIETRAEEEYREILNRER S ARIRE, Hiask
2

3.1.1 BESEREMEBMKML

BAVHEATHSAT S5, FATEAE T 7 LB EF AT R LI T 5 A
iS5, EESHUIERN 7RG R R A 5. IF B =Aral B
BEATIARE, RER T AFDELAEE T8 . AL ATREAT RIS BT P A
FRSRIT FIS (RIS R SEalfE. NIRIEBIREZHE, Mk SR E AT A
e, XEASR i BE R T BB 1 DLEAT R o AR JLUCR SR, SRR B A 5000 435K

ZJER IR an B dh AT Ty PR, S N O IR B R 1 o SRR
Blhn: (1D SEERZIREREPICRSE, SBURNEFEEHITEASHE (2) &
JEHE VRN PR G, WSk & EEXELIE (3) REMPLE S8, SECR
SR AT TR (4) G HAY ARSI 50 A HEXE L SR B A
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w7 Fios. Vi, BiE el i E R BAFL 4700 &5k, REFER A
8 AT o

(bYRFEA
K 3-1 AEREE 2

K 32 AR B A28

ZJEARYE IR H 0, R G P AR AT G R AR . AT TS EE AN
113 (D) IEMIES (2) IEMHE (3) IEMMER (4) EMIEHR (5) M AR
(6) ZEME/R (7)) AMIEHR (8) AMIFEE (9) AMIs/K (100 &k (11) f4
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Phidk HH L b — 1 B R RUG AIREE, HAERNNGE. HREHA
A FKFEH 300 R5K~500 RTKE F.

SEEFFRATI T R B AR P RE AP E SRR, 5 BRI R LI hr e . BT AR
BEAT T — IR, IS resnet50. PHRLE RIEAT20 248, MAHER % RA
63%/E A, N EFR .

Kl 3-3 {3 2% resnetS0 X7 H3E S 4915 MR,

R 2L, ERGX ARG DL P REA IR Z . LB, AL, kA
R =AE DR ARAK, XN BN X 7)o I HARIA ST a4 K
S, TR R, B E R EOR LSS, 1A R I (R 3 40 7 ik it
1TREE . IXFEAL T BN I E A BAAMCE R, ERAMRZ KA U] AL
B Fr, SECEEbFE ERE

N T EEE BTG, BAT Bl S K R BEAT T AR IE AR . AT
TE AL MBIEERAT Ty, IEREERE R, 1S EELERIET
B X I3 IR AN FR S I A5 0L N R 5 R/ G, L TE HiEs). X
s b, BABIE TR 7RG E]), ORIEE A N XA, 3 KRR 1
BEEERE . I H 22U A i B k2 AT — M0 KA LA, BRUUE Jse I AE
Fe R ARG
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X TE 5 R BERE SE AT BRI, eI HER i ST 7 —FB 2 W R R T
3.1.2 1L AR BIREMK

5 J8 B KR SR EORFFIE W] AR T 42 6 FE H 1o A2l 1o N kAT
oy BRI AN G B, TR R R R AT R IITEOL T, REE5ETHE I FE A
Kk ge . W& 3-4 pros.

K 3-4 fa BRI R

HWPIRFERI T face-recognize B%L, AT NI R BAASR, FH@E IS
A BIY) . A B s R P AEE— A B, il M ] SR EREAT IR,
Tk — A ORAIE Pl 5 AR 11 B B s A = FE A H AR, )T T U R e Rl A
FRINIRAERIEIR, AT 7 FahEET o EDHRE .

PO BRI SS , @ ST LUR I . AN EEFATRAE R A, i A
ATk S TS AT U 43 288, RHZ O A (e W v 1 2 B -1 S AR
KIVER o 3X A7 RS ) b 28 W 2 A DA — € iR v, B 9022 20 i,
JeEAT TSR BN AN Y, RHARRIEAE B o TE YA B 5 B £ kAT
g5, PAFEIFI T RHERE

Z J5 P8 F ResNet-50 MAR45 2 1 AHX B RIS R, W FER. 2
Tttt te .
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K 3-5  HBY)EEEENIK

A SO AR T BOE SR ST AN R 28 VA P I 2, 7 SERR SR & R B REAT
(¥ FRAVEAW e B HIR R TR, fEH T &SP 200 g T ihit, 5
UEER AL BOR I RIS, AR EDULHLE B T 808 R LA S 7 20 22 0 45
R . EEEFEMINE A VGGNet 1 ResNeto 7 Fi WK 1 B i 5t 2 R
VGGNet R AN ResNeto /2 FEZIEHL 7 A A 25K ResNet A

MR I BB ZHCAN ], 45 ResNet-50, ResNet-34, ResNet-18. 7EXT
BRI, &I ROREAT A N5E . ResNet-50 Fl ResNet-18 RUR 4L
AL, ResNet-18 [EB 7 UIZR4E R T E . MEHE EE ResNet-50 i S
T ResNet-18 /& J5 £ 525K H] ResNet-50 M 28 A5 R 347

ss @.806144

. B.068134

K] 3-6 ResNet-18 Y35 H%
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3.2 JEHAIMNSCIY

I 55 A R ST v T BB A 4 22 5], S AR IEHER 22 28 T
PSR R B, 3 X o3 Y RAEEAT AT 52, A5 57 IR

32.1 BEskERAPIRESH S

(ESE BB AR I FE R AT T 2 SG, K I ResNet-50 X AR 3L ) A 25 55
GFHR AR . DRI AE SR BRI, FRATHIEH T ResNet-50 #i%1. Xf resnet
TR 1 Z AT AR BT T Fh AT 11 ANRFIEEAT X 4. TE2U3fR
FE M NI 3347 T Random2Dtranslation (FEHLE8T). RandomHorizontalFlip
KFEIEE #:4F. JEEMH 7454 AdaGrad F1 RMSProp B R AL BIE AL A4
(1) Adam AL S HEATOOAL . DUAL TS E B RE, HHEE &R

FER R RS S K AR e T face-recognize AL, Sext AMGAZAEIR
ASHEAT IR, 25 A E N U035 [E] NG A b, AR DI 25 PR R B AR
FEIRIHER R SC 7 HEAT SR . BLR S B0 R B TR

K37 R R 7 RbeiE
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322 EFHENERE

SICILIRE 55 A 18— A F R 43 e B — A AL TR 57 RS A — IR
R A v 2 32 5% 2 PERCLOS (percentage of eyelid closure over the pupil over
time), ZEi0 A A AL T IHAREAE B0 5 K U 7 iR A 4R 2 . %S H a1
58 BT IR ) A AR P 5 31— g EE A8 PR IR ) B o5 1D 7 0 B

TE 1 2 3 t4 t

K 3-7 PERCLOS 47325 HR I & i 2

F A =R EFRUE P8O, P70, PS5O AR Bkl AR Bz 844 X 38 KT 80%- 70%-
50% R T7] o5 AN A 8] R EUARLD o 58 [ 5230 Jay R S b e Aor i, &3 P8O #x¢
R HEAfl S B 22 9 57 R E 128,

W LR, ti~t MR, tg~t, MBI FE o Rt~ N — A
#, H4 P8o BNy

t-—t
PERCLOS = = — 2 % 100% (3-1)

ty — t4

AR R 1RG0 H: A B AR L b i 380 st v i PR AT A, DTG PEAGH DU 2 e .0 e
MRS AN AT IRR S 1 58 X 70 o P ALK B AR 42 SR AL, 7T ASRASER
N T B BRI 7V o RIS — g I Ta) 3 BT HIR G A5 RO AR, G0 S AL Mt )
LOAE, BTfS B 2 ELRIDNIE AL PERCLOS 1A .

PERCLOS = N x 100% (3-2)

U N LB, E] A RS E, n D[RRI Ta] PR )RR S H
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3.2.3  fRSNAYIE ARSI

FE R BT 58 IO B 5K P 1R 70 28 LA S R A ] AW 57 IZ AR 22 Ja , TG
X 56 B W ALAIR 57 RS A I BEAT T o

it VideoCapture JHZNHLMIEEAG Sk, AT AT ALTE FORNHT AN T2 EAT Ao
Mo AR AT N, B TS TP ) 2 e B e NG, AE ez
Hi"can't find face" W1~ B F7R -

3-8 ARAGIE AR

BB S, 58k B Rt T ISR BRIEFRET, &
FEAFFAGIE 57 F e i AR o S R PP AE AN BT A5 45 35 — U0 PR B0 35 — TR R 30
I AERRAE I, RS I T RE R AR TR, R T AA 1E 2Q AR o7 A i
o HRERAIE 57 FIMIRYE an 3.2.3 TPk, EIA AT Oaf T TS A
FIbRUE . TEARSCH S B SCRRIVHEER, F HARYE I B2 J5 28 B i IR Py [
HIR P TS AT B R 50% 2 7 ZEAR IR IR 57 R3S o M PTIRARAS R I R (i A, T
[ b BoR i EEE, WHE 329 s,
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FATIGUE! ——4

K 3-9 K] PR $E 2~

WS PRSBON R A%, — AU TR AT SE IR #5A AT e H B & Tk i 1% oL, H
I (R SR R I 18] — B 55 3T W R AR SN B A RO 22 5 o f] SR TR
Bl HWEESRFSSKITIN (M 205E 5 AP, WHRAT R B AL TH4T e RV 57 IRES, NMi% T
PASEBE . R0 K& 3-10 s,

FATIGUE! =4

K 3-10 TR CIREHR
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FESKPRISATRE P OIS, BATAIL T — P LEARCRA BRI Ol o G SR A
XSRS IF H =3 B A el LGRS, 0k R

3-11 Aerii 20 5k A 175 0

NP2 MG RO T, R IR, BATERE P FIHIN
FEI SN T BRE o IRZS I SRR A IR ARG 70 ebmids e 57 Rl AE 3k
SN ok 1 = A T AT

3.3 AKRENG
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F4E RES5RE
41 THERE

AT IRIRBARAA S 2 H 1 T A T R 2 A <58 =R, B0 i
s SRR 3, T8 B A AT BRI, 2R BEATG BRI A K
JRERPIRDL . A REANFFAENBOIRES T, ARF A 5 SESE. Mt LA
(WHO) My HAEER, 75%M AT ERRE. R2 Ml RICHE
FEF 53 RN TARAR S5 A TARIRES A T8 55 10 AN B AT 38 430 75 R 55 1 0 S T
re a1 LARRCRIBTHN o ASCRAR Y SN R 57 R 7 A 1 il SRR 7. 3K
R A SR ERAY BT TAF B A5

Lo LB 1 XS RE P D3 NAEREAT 0 o A il 0 B RN R L, TN IF i 1

TR 55 RS 7 A I O i 28 A AR 2 b E B ROR
2+ BASLAE P2 I EFOR IR o7 R 7 5 o o A R 5 5 4 i LA T WA
FRTC T — L dL BB I R 2 2%

3. FATH IR AT SRR 51 SEPR TAF A B 4E 58, iAF Hidd F - e
FPREHT I R BE £, JFHR H TR T 5 R A BEAT DI 2R RAIE TR A HE R K 5
%o

4 S TREINREFY , BEASSEIL 7R P A 22 0 2 0k N e 57 Aer Dl R D g« i
X I HR AN IR S8 G A RS TRUA , SIS AE 7598 57 » I AEAG I B9 55 IR IR AT S e

42 KRFKEZE

WA SR oA T 4, 368 FI VT SOLIR T 3 A BURF AL B 55 R I, 9B 55 A
7 — EAEAAE , WK T FEN SR HOFT I R, 30 IR 57 Al (14 5
%, JFHAS A A ZR A S T VA A Y S TS A A v SR AR g i

R UATUL IR, AR 57 R TN AR R ORI A R 27, 2% R % S th 2 AN
SUBIAAC, R AL e AL B 5 8 5 A I P A s MR8 Se AR o A2 AN 0 5K B SR A I )
AR RBVERVRTSE N, SR mrAs il e s (ARSI, AT a0/ N0 i I35 (1 L4
SN o AN IR s FELRWE PR A R AT 5 A I A0 IR AE 55 0 R L7 1) o HRAIE 2
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R B A PET L, PR, 58 A e N e, Rguit—
A, ARSI P (8]38RO Rk . SRR IR AR &, TR BRI
MR AR BTN R RUK L - IF 55 718 2 RN HER R € (K H AR o I HAS B il
ERRE T AN, ERTARSCIRBUR T, S TE ] T AR T A
H R IEEYE, A BRIEXEAT# TSRS, BeEEE, I HAIA K — Mottt
CLZRIRIE 1 I 7 R0 57 Gl A B 2T SR IR 3 e

2o BB SCERAN BT 045, ASSCIR 1 TR S N R o A I 532, 7
2B RO AE fa] B A BRI AIE . (ERAFAE AR LA T T JR) R A«

B I T BB R A F S, RIS R 8347 B 4B 1
B, X R IBRME R A o B i3 & R B R 1R P AOAS S

.
B PTRR TR AR B R S IR R ST IR . BN ] I RFIE AT
i T R E

=, MSEPRR DB 57 RO TR AC IR T LRI T o AR SRR & 70
FONLHY T BN ] B 57 R 3 A

AR AR SCHR 0 592 PSR Edis DL BT RE G gt b 1 ) RS AR, i H DA
P=rREE.

S, TR N, I 2 REAE A I SRS B A

S M R IO VERE — ELAESETT, ANWTAT S 2075 ) W 28 45 F O3 R
BL R W 28 T (IR 55 A N 5 A AR I RIAE A T o 22 Jm BB s AL 4 A
Fi R M AAR KB 77

=, ST AL, PRI e A . JF B R HLES
MUBE PSS, 3 PV FBIAR T PR 5 R 0 75 25 R B R sy, R UL ) B 2 PO v
, BTN SE

e
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import cv2

import torch

import time

from process import *
import models

import os

import argparse

arser = argparse. ArgumentParser(description='age recognition:video and image '
p gp g p g g g

parser.add argument('-a', '--arch', type=str, default="resnet50',
choices=models.get names())
parser.add_argument('--resume’, type=str, default="log-FatigueFace/6-7-

resnet50/best_model.pth.tar', metavar="path')

parser.add argument('--gpu-devices', default="0', type=str, help='gpu device ids for
cuda_visible devices')

parser.add_argument('--threshold', default=0.5, type=int, help="gpu device ids for
cuda_visible devices')

parser.add_argument('--det time length', default=10, type=int, help='gpu device ids
for cuda_visible devices')

args = parser.parse_args()

if name ==' main "
cap = cv2.VideoCapture(0) # 0 HI7& H iy, 1 &IN5tk
# video_writer =

cv2.VideoWriter('./Test/VID/demo.avi',cv2.VideoWriter fource('X',"V','T','D"),5,(600,4
80))
ret,img = cap.read()
# img = cv2.resize(img, (600, 480), interpolation=cv2.INTER AREA)
model = Init_ model(args.resume,args.arch)
count =0
fatigue count =0
mark =0
while ret:
face img, is face, face locations = face det(img)
print(face locations)
if (face locations != None):
# kind = recognition(face img, args.resume, args.arch)
kind = Fatigue recognition(model, face img)
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result = int(kind.split(":")[0])
if(result in [1,4,7,2,5,8]):
fatigue count +=1
print(‘FEfF FRES: %s' % kind)
img = Information_show(img, face locations, kind)
cv2.imshow('face', face img)
count += 1
else:
print(" A B A"

img = Fatigue Information_show(img, "can't find face")

if(count==args.det_time length):
rate = float(fatigue count/count)
if(rate>args.threshold):
print(" R Gk B EAAAER GTRE, IBERMARE! ™)

mark = 1
else:
mark =0
count=0
fatigue count=0
if(mark):

img = Fatigue Information show(img, "FATIGUE!",w=350)
cv2.imshow('image', img)
# video writer.write(img)
cv2.waitKey(5)
ret, img = cap.read()
cap.release()
# video writer.release()
cv2.destroyAllWindows()
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