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Auto Analysis System of Students Behavior in MOOC Teaching

DAI Ya-Ping" 2 YANG Fang-Fang'? ZHAO Han-Yi3 JIA Zhi-Yang"? HIROTA Kaoru®?

Abstract Aiming at solving the problems of students learning behavior tracking and instructors teaching evaluation
in massive open online course (MOOC), a modeling approach of student attention is proposed first, then an automatic
behavior analysis and decision making fusion algorithm (ABA) is proposed to evaluate the concentration of the students
during lectures. The proposed method can effectively track the student’ learning state and acquire the characteristic
parameters of the student, and then give the concentration evaluation of the student after data fusion and decision
making. Multiple experiments are carried out using the approach proposed in this paper, the results show that the

proposed method can effectively reduce the uncertainty in student behavior decision making.
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Table 4  The probability distributions when look around
hy ha hs U
m(hyj1) 0 0.4442 0.4442 0.1116
m(hij2) 0.6271 0.1394 0.1394 0.0942
m(hi;s) 0.9058 0 0 0.0942
m(haj1) 0.4442 0 0.4442 0.1116
m(hajs) 0.4529 0 0.4529 0.0942
m(hays) 0.0784 0.7490 0.0784 0.0942
m(hs;1) 0.4442 0 0.4442 0.1116
m(hsj2) 0.4529 0 0.4529 0.0942
m(hs;s) 0.4529 0 0.4529 0.0942
m(haj1) 0.0261 0.0261 0.8361 0.1116
m(hazo) 0.3135 0.3135 0.2787 0.0942
m(hazs) 0.4529 0.4529 0 0.0942
F 5 ARERG RS
Table 5  The results of fusion in the spatial domain
hy ha hs U
m(h;1) 0.0249 0.0047 0.9704 0
m(hy2) 0.7743 0.0047 0.2210 0
m(hys) 0.9228 0.0681 0.0091 0
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Fig.10  Image of key frame in head drop
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m(U) = 7.0128 x 1072, 251 m(h) > m(hs) >
m(hy) > m(U), BB AL B2 hy. RI2EE
TEIX BN [A] R FB AL TR SICIRAS, Ay DA 7 AR 7
X BB W R, T2 e R 1 b, ATRB AR X
B ] HU B s, ] BRI FE IR IR A R 2 IR,
TP 6 MAE AL LR O A A AR L&A,
WERAZ A T8 T A0, I B SR A E
)X TIRAR, AR BN B ).
F 6 LIRS AR AR
Table 6  The probability distributions when head drop

hi ha hs U
( ) 0 0.4500 0.4500 0.1000
( ) 0 0.4500 0.4500 0.1000
( ) 0 0.4500 0.4500 0.1000
( ) 0.2308 0.4385 0.2308 0.1000
( ) 0 0.9000 0 0.1000
m(hajs) 0 0.9000 0 0.1000
(hsj1)
(hsj2)
(hsjs)
(haj1)
(haj2)
(haja)

0.4269 0.0462 0.4269 0.1000
0.2308 0.4385 0.2308 0.1000
0 0.9000 0 0.1000
0.2308 0.2308 0.4385 0.1000
0.0923 0.0923 0.7154 0.1000
0 0 0.9000 0.1000
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Table 7 The results of fusion in the spatial domain
hq ho hs U
m(h;1) 0.0658 0.2048 0.7294 0
m(hy2) 0.0020 0.8131 0.1848 0
m(h;s) 0 0.9221 0.0778 0
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Fig. 12 Key frame sequence under complex state
experiment 1
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VAR — T B B ARSI A F AT T PASS 21 3%
SIS AR A0 8.
iR 8 g ARSI ARG AT 25 18]
B ERRG IS, ARSI 9.
8 UEHEAREAMERBE (RARE558 1)
Table 8 Basic probability distribution of evidence

bodies (Complex condition 1)

hy ho hs U

m(haj1) 0.1719 0.3617 0.3617 0.1048
m(has2) 0.0859 0.4082 0.4082 0.0976
m(his) 0 0 0.4512 0.0976
m(haj1) 0.4333 0.0286 0.4333 0.1048
m(haz2) 0.4405 0.0215 0.4405 0.0976
m(hajs) 0.4512 0 0.4512 0.0976
m(hs;1) 0.4369 0.0215 0.4369 0.1048
m(hsjz) 0.4515 0 0.4512 0.0976
m(hajs) 0.4512 0.0430 0.4512 0.0976
m(haj1) 0.0645 0.0645 0.7663 0.1048
m(hajz) 0.0573 0.0573 0.7878 0.0976
m(hajs) 0 0 0.9024 0.0976

Z G TIEHEEJ:E’J A, 58 mh) =

1.0477 x 1 m(hy) = 1.5324 x 10 " m(hs) =

0.9999, m(U ) = 1.6917 x 1072, 2451 m(hs) >

m(hi) > m(hs) > m(U), By bAse 1) g 345 2R
& ha. AP, T AT HIURE T
F*YR %LTJHTI‘EUHGZHZJ& AL T A L Bk
Ui AR SRR, A SEE AR T AR, RIAE
L&HTIBW\] A BRA TLUGE i oL, (HAEA EAE
Lbi ], W DA A AR AR I B )24 o) HEBOA
25T
#9 ZHEEEERER RS
Table 9

53 1)
Results of fusion in the spatial domain

(Complex condition 1)

hy ha hs U
m(hj1) 0.1003 0.0087 0.8910 0
m(h;2) 0.0567 0.0056 0.9377 0
m(h;s) 0.0151 0.0026 0.9823 0

3.5 BRI 2

TEIXAS LR, AT 1 22 > I A 5 — Rl
0L, AEIX B ] BL, 22 2R R a] Ak 2K 1 O,
H A S ARAEFERPIRES. S22 8 Uy 41 40
Bl 14 Frow, FATFERER AT M 2 e 15.

TR — 20 B A AR T DA 2% 55 0
EI’J%ZWE%K%ME!ZD% 10. F53 10 g AR

ARG HEAT 25 (R _E AR & ), 158138 11.
U AT 0 TR B A A 5B m(h) =

8.3532 x 107°,

m(hy) = 0.9863,m(hs) =

* i 46 %
0.0136,m(U) = 1.0782 x 10-2!, CL&1 m(hy) >
m(hs) > m(hi) > m(U), B DAsie 21 PSR 45 21

T2 ha. AU IR 2 B T A A TR

e 2 T 00, LIRS 72 UA . k. Al AR A

ML, ARG R A B TGRS, Blap A AEX

B B] B AR =7 ] Y INHBE, (ELEVASR R, 23 I a]
AL TGRS, Br AN E %t A e B2 2]

2 220 2 2 2R oA a A
L0 2 8 L L oA
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a s & & & A a s a a
Bl 14 BHRESE 2 5T

Fig.14 Key frame sequence under complex state
Experiment 2
F 10 UESE R R EAMRIKE (ZA0REIR: 2)
Table 10  Basic probability distribution of evidence
bodies (Complex condition 2)

hy ha hs U
m(hij1) 0.3027 0.2951 0.2951 0.1027
m(hajz) 0 0.4487 0.4487 0.1027
m(hys) 0 0.4527 0.4527 0.0946
m(haj1) 0.4487 0 0.4487 0.1027
m(haj2) 0.1415 0.6144 0.1455 0.1027
m(hajs) 0 0.9054 0 0.0946
m(haj1) 0.4487 0 0.4487 0.1027
m(hsj2) 0.1900 0.5174 0.1900 0.1027
m(hays) 0 0.9054 0 0.0946
m(haj1) 0.3557 0.3557 0.1859 0.1027
m(haj2) 0.2425 0.2425 0.4123 0.1027
m(hass) 0.4123 0.4123 0.0808 0.0946

11 ARG AR (RS 2)

Table 11  Results of fusion in the spatial domain

(Complex condition 2)

hq ho hs U
m(hj1) 0.6109 0.0162 0.3728 0
m(h;2) 0.0164 0.7998 0.1837 0
m(hys) 0.0001 0.9973 0.0026 0

3.6 SETFTIUMEGENITASHSHEERELL
373

DU 3y J7 95 vh 9 [ 24 3 DA (T, Bayes
1701 ~1761) $2 iy DU 28 0% i ok DL mt-Ji
/\Jw“ﬁ/itimﬁ SPFRR Y E SO AR 22 Y

BRI A MIHERE. 3 A REAR S Q A —
/|\$#F, By, By, -+, By, (n WA REICTT) AL
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] Q i — s, HA P(B) > 00 =
E-Rt (18).

P(A)=P (Z ABZ) = P(A|B)P(B;) (18)
TEAMEAR A XA, AR, D

AR AR (19)

P(A|B,)P(B,)
2 P(A|B,)P(B,)
) (19)

3.6.1 XfEE3LIE 1

TEXA g, AT 3.4 77, it @K 4
PRASSELS 1 S IR gi.

SRR FR B = He AN SR A O T R — A
Ap . FEIX B Se IR R R AR AN R A b AR
XY, S, 0 AR MFI T, Mk Rxaem it
AR UAT W S A A AR . 3 SRR AL
W 2 AR RSO A 2 A 25 1 BUM A ke, 3R

Characteristic curves of complex state 2 direction

fi1deE: P(hy) =0.2,P(h;) = 0.1,P(R}) = 0.7.

{BASA bR BSR4 7 T 591 2 0L 0 iy 45 1) ) 235 SR B
KA KW ) S 8 T A, BIFESs it b
B, KT8 M WA EE P(M|h), & (TE5E
b)) ST EAMELER b Hife FAESE M Wk
A B SRR ANl 10 Y A ok TR R B
RER, ARAE I IE SR AR (12 1E R AR 1
0.5 M=) WA REEZ D AP RITAE
4 AMEPER M (XY LS. AR 6), NRHES
A =ANRES b (A HE3k . amal), ARG
WIRG G2 WL RAVEIR, MW (h) B,
X SR B — i 2 R AR B AR, BT PAX
FAVKT P(X|h1) = 0.4 FI P(O|hy) = 0.45 K
FIRER, Y By ) b O AT 25 AR Y TR T
AN KK, FrPAFRATRE P(Y'hy) = 0.1 Al
P(S|hy) = 0.05. [AIFERIERE, FRATIE:

P(X|hy) = 0.05, P(Y|hy) = 0.55
P(S|hs) = 0.35, P(6]hy) = 0.05
P(X|hs) = 0.25,P(Y|h3) = 0.25
P(S|hs) = 0.25, P(6]hs) = 0.25
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s il

46 &

AR R G I T DL R R SRR,
‘el DU 5, e SR ARA ALl IR ek BT 5
k. MR PA_E AT, AR DU 245X (19), B4
JE AR

5= P(X [P ()

P(h.|Y) = 0.0800, P(hy|S) = 0.0455
P(hs|0) = 0.3333
[Fi] FRAS 2]
P(hy|X) = 0.0192, P(hy|Y) = 0.22
P(hs|S) = 0.1591, P(hy|6) = 0.0185
(hs|X) = 0.6731, P(hs]Y) = 0.7000
P(hs]S) = 0.7954, P(hs]6) = 0.6482

MRS LT 1 A S8 Bl v, 456 0
(10) ~ (14), FRATAT LATR B, FEiX BErfEI N, X 4
BEbAE A W ECh 36, Y Al BT AR AR Y WK
7, AL W 3, A BEAE AL R iR 35.
fF A P(X) = 0.4444,P(Y) = 0.0864,P(S) =
0.0370, P(a) = 0.4321.

FRARE A 2, ARSI b Ae A W iR Ak

= 0.3077

-

P(hy) = ZP(hJMj)P(Mj) =

Z P(hi|M;) Z P(M;|h:)P(h}) =

1=

ST P(h|My)P(M;|R)P(h;) =

j=1 i=1

0.2894
Horp, P(M;) RRBy& 4 MR E (X flso s
b Y BB OARER . AR ) KAEAE AR,
[FIRERY 53, FeATmr DATS 21 3k AR h
P(hy) =Y P(ho| M;)P(M;) = 0.0415
i A PR A

P(hs) = iP(h?,yMj)P(Mj) = 0.6692

AR LTS 2 R RAE, FATT T AT 25X Bt
)22 A A0 U ARAR A, T DA Hey o] BUAGA L.

T UE WIS [8] 0 5 B Al 3 00 o5 i ke SR 45 R 1Y)
SR, X B ) — SR BARR T  peRHEWT. &
€ P(RY) = 0.3,P(h3) = 0.1,P(h%) = 0.6. %%
B P(hy) = 0.3805,P(hy) = 0.0534,P(hs) =
0.5662. MR AE AR el BAS
M f5e 2 AL, (ELAN 22 S MR die 44 R TR SR 2R
3.6.2 XTEESCE 2

TEIXASSEEG o, FRATTEE 55 3.5 A thlh 25 2%
RS 2 gl RAE L X LR A I
WLEEAAT 1) 2 AR RS FHE R 2 A BB i BT 23
e, TS BB A P(h)) = 0.2,P(h;) =
0.65,P(h;) = 0.15. [ TAEIMAE il ANEH LK
s, ARf B, T T IR SRR (2 I R AR
0.5 B M RIARR A 1Y, i DAAS IR L5
FLLER BRI SR FE AT LS5 1 P (L

AT SRR AUSR R E, AR DU 4 5 AR
NEL i TR

P(h1|X) = 0.5333, P(hy|Y) = 0.0482
P(hi|S) = 0.0364, P(hy|A) = 0.5625
P(hy|X) = 0.2167, P(hs|Y) = 0.8614

P(h|S) = 0.8273, P(hy|A) = 0.2031
P(hs| X) = 0.2500, P(hs|Y") = 0.0904
P(hs)S) = 0.1364, P(hs|A) = 0.2344

T I S B AE FAT 1153
P(X) = 0.0583,P(Y) = 0.2883
P(S) = 0.2699, P(A) = 0.3834

s et A, 53
P(hy) = 0.2705, P(hs) = 0.5622
P(hs) = 0.1673

a2 12 PR 1 D-S uEfEsie il
M-S VRS B R 4528, ) DA% BURHE Y DU 07 3k
FHEE, 1 D-S G AT AR AR AR P ) A &
P, R D-S JrES 8] a5 R 4 5 FRATHIIA SN
BEAARAE.

F 12 D-S HEPR VRN DU BB Rkt b
Table 12 Comparison of D-S inference and the Bayesian

inference methods

X e SE 5 BLiS WIS hy ha hs
. D-S #it 0.0001 0 0.9999
A HE S 1
DI 0.2804  0.0415  0.6692
0.0001 0.9863 0.0136

D-S #ig
0.2705 0.5622  0.1673
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M 12 BRI A, D-S e 7%
o DU 5 BRSO AR L3 1
1, D-S S U L5 AR T DL )y v d
f T D006 100 9 — 40.42% MY
AT ELSE86 2 o, HIRET DU )y 3%, D-S B
SRR T DUSES05020 1009 — 75.44% AT
i, DU v AR T S A2 50
) D-S SRIE T DATCR AL 37 59 A fi 2, T
SEMMAEETL A, 5 DU VA X H 3,
{8 D-S TG A DA IR FE W IR 1 R AT S
I R e A R A SRR T AT £

4 L5

N T RRAE LR R R, B2 X
o7 2 1 DAY R 5 A OR PP T, AR SR AR
WE B A A TR AT A, R T A
ARG DR MAT O A S AT AR AR
oA R R R 2 IR, SR A AT AL
SR, R XS REAT D-S Bl aHH, ARG
AT IREIEE. fid 2 ISR AR R, AICR
TR RES A RO A EAE BRI Rl 1 L DR,
XA ARSI R AEE] 95 % PA L. FERLE
e, 5 DU R DT YRR LG, R D-S @il iy
F R B .

ARICEAFAER 7 R PR N T B, A RESE 4
AR W 25 e AR PR A LR 27 SISO R 2. R I,
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