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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

R A PRI o AL, 2020 A5 Bl 4 2 A 9 A, R 2D
FAR W, T R LRI A A BB 24 ST ER
EFERE T HORAEFAR . XAAERIF L2 AR T £ 5t

1 3l

if

TE LR A 1 — P2 i i B, i T T i L 200

EFHE AL BB T A A K AU 1E 2 WL HCH Tt
P/ 270 Y (SR M Y B U S S 7 Y SR ACE A N Ll
KRB BAE T IR O 2 A B B BOR 22 . TEfE 48
HeEd R A A T — A R Az 8] R R B AR
AR T EME A B EMHRE LRGSR B REH
Jo— i EEE R AR, BEELHE T, =
Ve 1% BRE ] e 7 80T O 8 2 T 2 O R T AE IR IR b SR A B4 0
T TR T A B0 A A T 2 A R ZS R AR 2 2R 1Y b R B
R IO R AR AT s 0 T AR R R L R EE B
P2 (BT IA) R ER X 2 A B 8 A AR B R AR R T
PELRBH G WG B B A5 R R L FELIR AT TR
W2 H B EEAER R, 520 2 PR 5 = 1

EEVEH 4 T (3502863473@ qq. com)

Ry 22 3T R[5 [s] Bt A A1) 3 3 U0 X6 282 3 B 5k f S 4

TX UK B AR R O — U I ) IR AL SE B R
MBI BA AR ELE RE 2SN ERAE HREME
5G AR B L B RATE B 7L T RO E
BYHFWEZNTER LIRS IR R EE
TEA BB A A s IR R B R E R R R
o SRR TT Y [ A

2 HEXIIE

FEXTTELR BE M B RE MR T, Wang™ Fl Yuan'
3 SV T IR T 5 R 3 AR 0 288 ofe AG ) e AG i 3 A 155 2 A R
1 AR A AT O AT X K gt R L L 8 S8R AT Adaboost 55



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

197

TR AR 5 R AN N R 1) HIR R A £, I 43 AT BRSPS
W B DA DR 2 TR BRI P41 5 bR 285 g L AT R S Y R AR
B R RO B A9 T SRR S S SR IB L L IE
WOBESE 3 L ERE IS, Pan' i | Adaboost B3k A I A
B o 5 S R A0, TR DR I N 55 ) S S BRI R W £ o 4R
BSU AE B3O 08 i R I ) S R B I RE AR 90 48 2R )
W27 2J 5 0 2 1% R 2 A IR B , I G 00 A5 A0 R Ak 3 2 2R R
#ep )2 . Xiong! ™ {# . Adaboost B34 ARG, #5755 vk 2k
AR50 0] ) 17 TN 7 D) G TR S X3 2R A IR A O A AR D AR A
PERCLOS JRHLPEAG 2 3 35 09 2 2R A 42 BOIR 38 %8 B 15 8
TR 87 T JE s 7 TSR W a0 R A S Ak i
OpenCV 1 3D B 1FAE 549 POSIT 35 2% 31 # 09 1 34 I
) TR N RS Y X2 DS s I BT 2 T S i)
LW,

W3 L E B AR SCRIF ST AT LAk B L 8 £ 20 BB B B G
PR ] DR 4 0 Sk 3 A A5 LT AR R IR IR S L RS A
&, BARU LR TP — R G T4 A% SRR RS
X 5 AP F AR R DU R 0 X 2 T i A, X —

R LU 5 AR T2 INE N RN TEL B F =
THENEZERE., f£U PR cn®k 1w, Li [F 8
X T #4 F  IR I PR A A T AR A 3 A TR T AT R L A TR
T2 A M TR A 4 SR 0 S (R R AT 45 2R Y
W& T BRI Iy & T VI W 05 3 DG IR D RUBHF
SRR AR AN T 2 >0 5 RS TN v R R L ST &
R SCBR N RCR 4T 40, Pan X 2% 2] 4 049 T 4B % 14 L IR
DR S A0 EUIR A AR AEAT TR I L (H At A AR BT 2 )
B SR R AL 0 T 2 5 I R L JE S5 R R S &, XA
R TR P AR MEAR PR X SO SR — F TR g =
2] HHT R SRS R S PR A BT A . Xiong X
2 o7 W JR IR A AR L R R A AL R AT T AR L A T RN
AG N P M A 0 TR 5 Ml e A RS 0 0 R £ i A A L A 0 P 1
2200 A T AT A 45 R LS PERR  (H R L e AT R
FAFEREBT DO TR — MR AR AT AR [F]
A ERFEDRE A MR EIER NI . % & 50T 45
SRS F T RO o AR A ST R ST OO S B R
ERIb

*1 MHRGESE

Table 1 Application system list
BAET
t 4 %3 5 B Spn
MR TS wEs  wmam mm RE A& AT FAER
EX T J ey, H B R
s J % £
%X J KR SAEE AR
. B A E ERRERGE
i v . H 8 4 R
- TN LTS R

4 38 4 I AN
e v v Vo mmmsa R R RERS
£ J 7 7 J ER G A FYTEN

EEXF LA RGO AR SR T — R T LA
FR AT IR IR S AW RS 4 A AR il FH BB 258 A R
F U2 2 B B2 o L R AL R R N 0~100 Z 1R A 43 5L AY
Bk, B A R TR B R AE A 5 R O
S T SR AS VAR AR B T S I M AR B R DR S PR A A B
W COPR 2SS e RIS 25 5 ST B B . 7 AR R AT 2 3 5
PRI A FEAG I R R R e R I DX 3B P 5 R 4
A 68 ANEFAE . 78 Sk A VEAE b L MR 4R A NG 45 AE
15, R OpenCV (1 solvePnP pa Bl PEAG Sk M4 4%, 76 T
FRE L B e CONN B3 T fer2013 $iE U145 3%
5 TR0 ABE AR (P A 28 A T A LA S R R . A R
TR A PPAR L AR IR SR AR S R S bR A . EE
PRASIEAG AR W 350 R E S B L AT S B, TR M 45
PR R TR A R 0 L R A JE P R — A 2 R 5
Sk 5 A R M VTAG Sk 3R A PRy L I A B 25 5 10
BAG LA TS 8 ] PERCLOS 5 55 B 6 ) 5 1 1 220 9% 55
JE  J0 5 R AR 25 45 VE ), 308 Sk B0 S A T 40 A% 45 31 43 R
95 B 20 RS 4B (5 P22 WK BT i D A A TR AR, Ak
PP B BORIE () E bR —— 2 I L.

AR 22 FF LA B A ARG R L, — T I R A7 R R R A R Sk
53 BB NI 4 AR S 45 R 3 0 5 ) 4% e i R X8R
P 5 1) TR /N ELBER R 00 S 8 ¢ K5 o — O T, 3 o % A
0%k G2 A Sk 3 22 A5 VAR B R B0 W7 L 7R 7R X8R AT RS AR
LA

3 HiEmiRY5i&t

3.1 LIRSS

HRAE OB D5, R —Fh O RS B EE
VLt A SRIRAT MRk, M — A N~ R,
O SE 2% B A A 3 5 10 A o6k G2, DU AR A5 TG ML T 4 Y
FRM,

TEAF 3 (R AR p, o AR TR T )R] LR AR R AR b R
2R TR D0 DG T A ORI A S 9 i AR e A A T R £k
J5 1) RO Ao PRI AR SR A W00 TRT 0 599 1) () 9 H ) T 2
> H O R T A R R R L R o0 T R R e
EH,

AR OpenCV 1 Dlib FE S8k #E B AL . B L
fdi 1Y DIib R A &5 b 2 R A 26 R A IR A 28
RVF AL CEO WA 6 A FRAE S CAn B 1 BT R 5 FEAlE
OpenCV 1 solvePnP bR T H 3k &B (4 81 5% ] &t A1 0 5% )
T 7RI A ) B 36l L 8 OpenCV Y norm #R 50355
LT B WERE M BEFNTE XL Y, Z O F Ay 1A & cos(B.) .
cos(P,) scos(B), MIEPITCERRUT

w:cos(%) (1
v
1':sm(7)cos(ﬁ‘) (2)

y:sin(%)cos(ﬁy) (€))



198 Computer Science FTEWNLFI2:  Vol. 47,No. 11A, Nov. 2020
z:sin(%)cos(ﬂz) (4) L= /(5 — 230"+ (yss — y10)” (7)
%}ﬁj‘] {Lﬁ] 13 = (1357139)2_‘_(3)3573)39)2 (8)

67 [atan2(2Cwrtyz),1—2(2% +5°)) Rlzétltﬁ 9
3
0 |=| arcsin(2(wy—=zx)) (5) . .
¢ atan2 (2 (wz+axy) s 1—2(y* +2°)) b= /e T ) G ) (10
— J— 2 . 2
FCH L 0. g 4 500 Sk 0 43 590 PR S AR LR E B9 X Y el R Z te = /(=2 (yu =) (an
B BEFE Je fa pitch s yawo Bl roll CUNEE 2 i) Herf piteh £ te= /(2o —245)" + (yir — y15)° 12)
AL WS 0 4R (D 3k L yaw £ AT HTBT S H 09 A2 (D) B 3k Rzzéf‘h;ﬁ (13)
S 35K A A0 T A Sk A s A !
5 4A .
R=%(R1+Rz) (14)

B 1 TR 6 A RRAE A (B Free3D)
Fig. 1 6 feature points of face (Source:Free3D)
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Fig. 2 3 dimensional rotation coordinates of the head
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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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Fig.6 Flow chart of image acquisition and preprocessing
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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
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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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