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Detection of the Learning State Based on Neural Network
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Abstract: Online learners' attention states are mostly detected through eye closure frequency, head rotation and other
action features. These methods can cope with most situations, but cannot detect the absent-minded and distracted state when
the learner is facing the screen and the sight point is on the screen. To solve this problem, the paper proposes an RNN-EMA
(RNN-Eye Movement Analysis) algorithm based on RNN. The algorithm predicts the learning behavior of students through
sequential eye movement vector analysis, and conducts the current learning state detection. Experiments show that the RNN-
EMA algorithm can effectively detect the learning state, and the accuracy is improved compared with other methods of the
same kind.

Keywords: online learning; RNN; eye movement analysis; attention detection

1 5| (Introduction) X IR, A SOR RS F R AT AT A, LI

W 2% 15 22 2] 0 2 Ik 1) S sk BR ), 7E BLARBCR A
B ) EERZARR R, BT S A RO
B, SEOUERTRGIRIE, B, FEXFHRH®
BIPRSHAT AR, PABRIEAE L > B 4 ) i

X T RSB EAE DEOIRES . RIS S
RS, BRI ERESETEYRET R %1705
B TEERRRE AT S T RIS AN S R
RIS P A 4RAE R AEAT T, a5 BT A =2 2R
o WRIFRTEALPE > 35 LRI 1 B 0 RS TE ik
HEATA AR

HEWH . HHELETHHJIKH20181046K7).

Xof 2 3] A S RAS I FIWT . FEXT T 4% Gas SR ASKR I O 5
RE B VR AT 2 3] S AR rp i 20T RRAE AT 00T, A5 B RS U
R8T
2 EREh T (Eye movement analysis research)
NFHE BRI RBUR AR B E AR T 058, BN
B 5 S R R PR ESE R KR I R AR, X
R BHAT A0 43 BT S W A R TR SRR, i e SRR, — g
F BRSO, TR PR RS, EREE
NHEH T —FCMVA S RS BARRL, SR BT T
MEER EE RS, @i R B a2, s



235558

KBPGTCSE . HET R 24 27 SRS 7

BT NAEWLE & 7 I S 2 1 I, 72 H ORI B 4R
AT, SKIRAURRW], SHABEMIL, REAA
B R T ER 2, (H TR RS TR TR B Y
BEVERIRIM , IR % R PR, T %
NTEMEBTELMIERIFRE T, FIH Tobii EyeXHRaGTF T
HREEEES AR T RRET N, NIRRT HEELEEE
AR IRENAT AR S B MR, HIET
XA R A — R ER, H ARG 4250k
J1. EWEHEE AR LN B B T IO, AL
KATHIEAZ — SR PRI 1 26 0 45 Ry Btk , it F P e ) saet
P o A IR B Eicts X B AT 25, AR B A AL, S
TR E AR R TN , (E A% R R R AR SR B R
RSB E P — IR, Yi V% AT 1R Skt
TR ) E AT AR AR AT R4, R IUENR P A IR B ARALE
PAFESERIIR BN 0 B oA, RTHMMBRPE TR, 528 1%t
3 E R RS AR

SR HMMAR R B A — % /Y = FR A, HEMMAY 257 PR
T2 TR A AE S, IR R B R AR A5 R I 20 1Y
BRI AS AR T E Bl — RO S, FRAR T AL B
FRRETT . ATEMRIEIAE, ASCH M T —FAEE TRNNR R Z)
SHTEERNN-EMA, 51 AALBE T 51 [5) 85 0 16 2014 28 ) 2%
(RNN), & BB R A5 2 i B ek 250 24 w20 6 A
M RIE R FR, R AT U2 800 B HEAT L A 15
ARG, W SLIR I, B ETEIR ST R 4 207 w2
h RAFRPERE, A SUERA BEA B AT,
3 RNN-EMAMRZ S HEXE(RNN-EMA eye

movement analysis algorithm)
3.1 EREHIT AR

PR R, NRARBOF I T A5 By, AR AR
SLEEPON PR R X7/ TIPSRy FoR i RN =Y SY IR Sl R LN VA
EXHE BT IR TAE, AbF RS, Ea RS
BT Mg, RIERERIZE L, THEANRIE &
#” (Fixation), “H3h” (Saccade)kedifiik—RIRsH1TH",
HE S

O “BEE" RE: T8 UL TN E L FPIRES .

@ “Hzh” KE: BHUAN—AEEREE B —PHREER
s, BRAMRBL, Rz “HE” .

A SO IR BN AT A HEAT 2 R AR 2 IR S &, AR
5 W TR MR B 1) AT R AEAR B, SEILERBh 2k, it
B EIE I EF RS, @ EE HET RS
XTERBNAT ABEATRI 5, TE RIS 1) &, @A % AR AT B
£, BRI TR ED AR, R 20 =F
B, XF P A MR B 1) e FEA T A4, RFH A 2B = A R B X
T, SRR ) R I PRSI
32 EREHEEENX

HR 2 1) & /Y € SCLAM 7 2] A IR AL B A,
T R B 8 Fy A — M ] 4R v T R e O (57 R X T AR A R ) I S
&, A YRS 174 .

e MRBhEE M = (XY, T), Hd, X FR Y E
RSB — E B RS AT W, Y 5 A8 E
ERSBH—HERSERE T RO, T 7 IKIR
AT AR, M, FORTEE R R4 K AR,
M, =(X,.Y,.T,), BidbAFARKEM, A5

X,?= ZXi/n,i=1,2 ,,,,, n
Si€Sk

YAO: Zy[/n,i:I,Z ..... n
=3

(1)

Xk:Xl?_Xl?fl (2)
Y =Y -1,
T,=Dt,i=12,..n (3)

E*J%%M%%ﬂ%@%*ﬁ%ﬁﬁ%ﬂ%m%%ﬁ,%
— W BB RS B = R (xR, Hdxs yaaIEE
7 B R U AR X T IR A R KT T ) 2 L 1) 1 B AR
1k, ¢ FRREGMIEGR IR E, S EERSRAA
HTEZ MRS, B S, #mn— P REERS I
AMEIDROES. Sc EBEGPIERMEBA n Fr, T, &
TN — B RS RR SR E],
3.3 ERmhoriiEnl

AR A AT A — AP TR AR B ) &, 90 4% o 2 B X A
B P o JE T M IR Eh B, RAZ WA R E N, 7
AT, WARRESIREIERI IR &, BARgERg
T, mE LR,

RN IR 1 4
u u u u
| X, ¥, T | | Xo, Y2, T2 | [ X, ¥, To ‘ ‘ Yo Yo, Tn ‘
x r T x
I I
[womn | [ weww ] [ | oeee [ mmen |
I 5 B P o SRR AE

1 RNN-EMAR3) o 47 LA

Fig.1 RNN-EMA eye movement analysis model
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Tab.1 Comparison of accuracy of eye movement analysis
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Fig.2 Algorithm contrast confusion matrix
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