http: /www. jsjkx. com

DOI:10. 11896/jsikx. 191100203

3 # 4
0 +CO%PUTT‘SCIjCE?

ETARRNAMEMES T NELBEFTEEEAR

oM skiREl ¥R TR
Lw e KFitENFER 7 M 510631

i OE OAMAKKTIAFAGERTFREARZGRA, L TARGNGEMESTFH A FREIAR B REMNKITFN L
(B R K336 (R k4 A IR AR & 8 &) & B Ao 8 3R R AR R k3R89 £ (B 3k 3 A A K30 26 (KD K 45 A AT
AR EBATIF S, A2 IR H) S Ao o € 1) A o A ) 25 R o AR ah bR OF JE AT IR &, 4 A 30 A 00 Ml 45 R 3 i AT R
5 BRBEENFS A ES AT AN FHAALFIFTEE., BHEZEATELRATFEWNFARTEZAFE.AY
TRREMABRKRALRETFLAORES ZELARBHFHRNFERFAFIREY S, AT RIFZ T ELHKT
FEWF T EEEEMNRAZENG T AN A AR BEAREMNERFEFEOREEZE R TRERAEFF A

W F AR,
KER EEEFT ;R TUBEAREN  BEMELSFH; T 2E
FEESES TPI1S3

Study on Online Education Focus Degree Based on Face Detection and Fuzzy Comprehensive
Evaluation

ZHONG Ma-chi,ZHANG Jun-lang, LAN Yang-bo and HE Yue-hua

College of Computer Science,South China Normal University, Guangzhou 510631, China
Abstract Aiming at the problem of less supervised means for students in online education, the fuzzy comprehensive evaluation al-
gorithm based on face detection detects the head’s left (right) turning angle.head lifting (low) angle,eye closure.mouth closure
and facial expression through face image detection,uses the left (right) turning angle of the head and the head lifting (low) angle
to score the head posture. Based on the results of eye closure and mouth closure, the fatigue score is evaluated. Combined with fa-
cial expression detection results,the emotion score is evaluated. Then the fuzzy comprehensive evaluation method is used to quan-
titatively judge the concentration degree of learning according to the scores of head posture,fatigue and emotion. The algorithm is
applied to the evaluation of students’ classroom concentration on the online education platform, helping the instructors to timely
acquire the classroom concentration of the students in the online classroom,and provide assistance for improving the teaching plan
and urging students to learn. The learning concentration detection system of the online education platform designed based on this
algorithm is used to simulate the scene use test, which can effectively evaluate the classroom concentration of the students accord-
ing to the face detection result,and improve the classroom quality and the learning effect of the students.

Keywords Online education,Classroom supervision,Face detection.Fuzzy comprehensive evaluation, Concentration
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Fig. 1 6 feature points of face (Source:Free3D)
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Fig. 2 3 dimensional rotation coordinates of the head

3.2 EFEHN
Wierwille 45173 5o 52 56 % B0, AR B A% BA) 4 B i) 7 — 52 72
B R T % SR L3R T PERCLOS S 25 B K I 45 32 AR 3
TRy B () PN AT AR ) R TR 5 B0 B TR) 22 B R % 5T L XA
{8k PERCLOS {8, HB 38 1. RoR 5 BRE B, &
SC A 5 RE RN L 0. 22 A S P I A R Uk BRAELL 0. 17 AR
W O 0 T A, 6 1T — A T i B AT AS 4 IR b ) PERCLOS
B P X P AR A CFT I A%, I 43 BT 1,0.0.5 M ALE

e S
3.2.1 M ERA M

AT MR A 00 SR FH 530 W I 24D BB K . JT U liblacede-
tection A K A BG: FAZ b 19 68 AR 5, B rp BRAE 4 36~
41 RATHR Y 6 ANHFAE s CAn Il 3 FT7R) S FRAE T 42~47 S A HR
B 6 MRAER . BHRE R PRS2 MRARAES 2 A F
HR Bz R AIE A 2 A IR B4 AE A . 315 LR J i s 5 22
R AP Z b SRy 2 HREE A& % R .

—x) T Cysr —yn)? (6)

L= (1‘37

3 HRAG AR S
Fig. 3 Eye feature points

A SCIE I BN 4 45 B B A S L gt T R A R I IR
DMMAAE REMKERWNE 2 Fidl,

2 MREREMAGE R AR R

Table 2 Relationship between eye state and R value of closure
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Table 3 Relationship between mouth state and R value of closeness
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Table 5 Judgment matrix scale and its meaning

¥ B & X

1 %ﬁ@%lgﬁujkl:ﬁ’ﬂ’ﬁrﬂ%ﬁ%ﬁ

3 %ﬂ?@?{ulﬁujthﬁ.ulkhuj%ﬁ%ﬁig

5 %%E%ulﬁujfk.ﬁ.u,khu]”ﬂiﬁ—?

7 %ﬂ?iﬂ%ulﬁu]fk.ﬁ.u,fhujﬁﬂég

9 RAEFu Fu o o B EE
2,4,6,8 4+l & 7 A9 48 # #7,1-3,3-5,5-7,7-9 By
| %%u,iiuj H 3% 1% H B A WMMIEMI th B2 A% A B
18] #% u; :1,/1,4,]»

2,4,6,8

FAE VT 0 (0 TR 25 45 17 0B Y ) — 9 23 45 1T S R AL
ORI  A SR GBAR VPR 3 VR R 7 R R
PR BCAL P R U=l suz s sws Jo IEHE ST HT
ERE A DT R AL

My AU W4 4
_ . |-
1 3 3 & 1 5
B S S e
3 2 9 3 8
1 1 1
3 21 5 15
H=| 6 9 7 1 6 2
1 1
1 3 2 ? 1 ?
1
5 8 6 > 5 1
_ 1 1
5 5 5 3 5 7

Ji iR %ﬁ%%ﬁr’j AR KRR IEAR o T T S
T?E?E@%R\M, ’ E[] :

7
M=y sisj=1.2,,7 (26)
j=1

M, 7 WO ARW, L HD
W.= /M, n
X HEW, = (W, W, e W, TR0 —fl b 38, 1
W:JM

EW

=1
nw [Wl sWosee s Wy TRV B SRS AE 7] k-
W=[0.06312521,0.02693035,0.03981097,0. 367531 61,
0.05957265,0.25979793,0. 183231 287"

(28

T 53 40 VB 46 R ) e O ARA AIE AR A » B
_ 1 LHHW),
Amax = 2 W, (29)
ﬁqﬂ,(HW);%%m[ﬂﬁHW M IR,
(HW), hy s hir W,
HW= : = & T : (30)
(HW)7 h71 A h77 W7
— HPE AR AR I (RT {E Q0 ZE 6 Fr %))
CI= (A —6) (3D
_a
CR RI (32)
F6 1—9B RIME
Table 6 1—9 order RI value
n 1 2 3 4 5 6 7 8 9

RI 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45

4878 3| CRA=0. 04373<C0. 10, 31| K 46 Ff B A W 25—
PEULBIRUEO L2 G F R, BB NEA B/
PRUCBORA B L A, B

ps=U W (33)
3.4.4 FZERFTH

TP G B 5 A PP (BRI 25 S PRI T 1 2 R R A
PRI, 55 — )R N R O i B ot 52, 40 1 38 W) ) 37
5 PSS G AN RN E P=[p.pssps |, fli
M2 ETE&E T ERNE,

HI3eE A-U H W A
13 7
H=|1/3 1 5
/7 1/5 1

MRk T SRR AE ) B W= [0. 649 118. 0. 278 954 57,
0.071927 437" Fll i KAEFIE MR A 2= 3. 064 9, — B MEF5 b7 16 3
CR==0. 05594<C0. 10, KU 4 Bl & FE (ke 7 fr 3D,

# 7 OWHIRRGAE

Table 7 Evaluation factors and weights
E_EHE% % —-EH%
g W E B4k F&% RE=E B % 4
) 1 ()L E
1 0.649118 ®EHH K ) B R 8
3 1 PERCLOS 1
2 0.27895457 EHE 4 0.8 Gl &
5 0.5 3T ROR
6 0.059785 ;m%%m
7 0.027026 K&K
8 0.039953 g rﬂ%%*&
3 0.07192743 i 4 9 0.368842 R E R #
10 0.059785 [ANE &
11 0.260724 &k
12 0.183885 P & A #




B Th ot L 45 < BTN A T AR 25 5 AT HI R TE LB R TR BT ST 201

LHELGEWS R 3 ANHEIT A SRERZ M, .
p=P W (34)

4 BREFESMK

4.1 REFE

ARG EBENIF % RGN winl0, JF & 4 FLE 5 e Py-
thon, JF %& T. B.ffi F§ Pycharm, %% % 3£ 5% ¥£ #& Python3. 7. A
RO VE W 1 BT — A, 5 O — AR R
4.1.1 KRERL G RLE

ARRGAEH] OpenCV H A 1Y L B8 1T I H i 46 45 K, 3K K
PG, 5 AR U T D) P TR AR L . %o K BB ) g L4 S WG 43
A4 HA TR T 700, W8 BB 45 /0 Jy I EAR 19 1/3. X
a3 HEARNL FL Ak 0 PR KA AL BT BRAR R 22 B B e . [
FATUSE N2 Dlib 2 460 B R 09 68 A A 58 AiF a2, 25 4 T
BT, W3R (8] 68 A HEAE A1 AR A AL 21 BT 5, 75 D) T ST 4K
BEE, FEP AT — 38 DL L3R CAnEl 6 frm) .

6 BRI 15 5 19 U T R
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Fig. 7 Flow chart of head posture assessment
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Fig. 8 Flow chart of closed eyes and yawn detection

4.1.4 E&HRA

I ASE B 5 A T 5 4K T T A A B v A o 1 TR
ot FH 781 50 i 28 A 2 A TR AR TR SR ) A5 L AR i TR 5 SR B in
X o7 2 1 s B IR B CAn & 9 PR

RAER kAR A

FHERA
X R A A Bk 1

B9 AR R
Fig. 9 Expression recognition flowchart

4.1.5 AL H

RORA 25 5 VIR B i Sl S0 D 00 0 00 7 5 R A R
AR U 5 W A DU AR A AG 0 B Sk A 4R (D) Sk B A LSk AR 22
D ¥ 37/ \PERCLOS {i - 34 AT R 1)< Ly 430 6 L 0
W7 R BN B B R Sk AT A R 57 BT
oy E GRS TR T RO S5 G 0 0 TR ) BRI A (A
10 BiR) .

s
v v v v v v
Z (&) | [# (8 | | PERCLOS | | ¥R woagms | | RN
#xm| | ke fi H : K
[ | J
Sk A 4 HHEES

|

M 25 63T |

P10 B ZR A T AR A

Fig. 10 Flow chart of fuzzy comprehensive evaluation
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Table 8 System scores of different states of testers

5 learning states of learners

A& EW  BERL PERL AKX i i
K5 S S A& A& &
1 87.2 80. 4 54.2 66.9 58.7
2 86.6 81.4 53.6 65. 4 49.4
3 91.9 77.1 53.1 56.7 61.4
4 88. 8 78.4 52.7 59.7 63.7
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