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Abstract

Abstract: Based on the absence of emotion in the background, e-Learner's emotion regulation model with
simple variable can't fit the sparse and complex data in e-Learning, an e-Learner's emotion regulation
model was proposed by Undirected Gaussian Graphical Model, which emphasized on many kinds of
factor influences in emotion regulation. Correlation analysis, statistics, Gaussian undirected graph model
fit the data to understand the relationship between data variables by using Chow-Liu algorithm, which
searched for the smallest BIC forests and built e-learner’s emotion regulation model based on the e-
Learner's log. This model gives a basis for emotion regulation in e-Learning.
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Abstract: Based on the absence of emotion in the background, e-Learner’s emotion regulation model
with simple variable can’t fit the sparse and complex data in e-Learning, an e-Learner’s emotion
regulation model was proposed by Undirected Gaussian Graphical Model, which emphasized on many
kinds of factor influences in emotion regulation. Correlation analysis, statistics, Gaussian undirected
graph model fit the data to understand the relationship between data variables by using Chow-Liu
algorithm, which searched for the smallest BIC forests and built e-learner’s emotion regulation model
based on the e-Learner’s log. This model gives a basis for emotion regulation in e-Learning.

Keywords: emotion; emotion regulation; e-Learner; Undirected Gaussian Graphical Model

B B SRR R U 4 .

Picard Hietl M AU BE7 RS, Tt U SEHLBLAY

Wk H 1. 2016-03-23 B H #: 2016-08-29;
FEEIH - E 5K 2R 256461402392, 61331911),
o [ 5 R 4 42 (2016M592867), [ 5 HE L
W0 H (2014CB340506);

VEF I ZR4kM5(1978-), &, Wig, W+, #F
FEIT R REM 2% 2], IS

BEEEGIT, GBAE N — P EENAEE DN E, ©
BN B A, W v] DA EE 25 ) 5 BN FAT A
P L, ] DU I e 2 ) AL () 2
SR 2 2] A AAT M, 4R, e-Learning R4t
DAL Hf 20 28 458 15U A - A A 22 T el AR 2 56} 1 Tk
FHOBERES, 6t Z DB IR AT L, A7 AL
ARG, IS E e-Learner 15 S 22

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017

*935



Journal of System Simulation, Vol. 29 [2017], Iss. 5, Art. 1

%529 %5 5
2017 4E5 H

PAERGE, T e-Learner 2R, ML,
7t e-Learning HA B ST L A ) A AR AL
(PRI 28 S A OGOR R, H 0T e-Learner /g 1 A
R, AT O R R

TR M AR A R R 3R AR 22, o] A S e
h W s PR B 52T e-Learner [ I 1Y
PRIZ=, Jf AT T IR 16 77 Xk, 57 e-Learner
TS R TR, — BT e-Learner 1R Y
YT B AT AT

FENG IRy T, SCHR[S] 3 T BE =2 R BB
T AT = H AR A R AR, 2
Cathexis B2, AR A AR — DR PN IRIIA
SRR A R AR, @R T OCC R £ OCC
BRI b, HE TR REE, gL
Wi 4% 1) e TS I, REP MR B 7E g —A
TR AT I 27 AR, B e iR 2% 2 385 )
(i R SR BR B 2 ST F R R AT TS
P&t AF AR HEBOR 7k . RGO R, 5 5
i A 55 T PRV IR A 4% 1 195 P R o i 4508,

FERE IR 7, R DB A ST
H CAAE TS R SRR 5 SR L R IR
e IR A5 S5 7 i TR R E e DO, 4k
1T XA T 155 R 1 PRI I O 19 A2 P A TR
R K R, AR NP, TERE T4
W1 AR AR A R B s FLIRAT IR B T A AL G
EIRRE: PR B (U 5 3 SR) A ANAEAEAT AT A
KRF, (AR BAERSMTY, AR RS
ZAFAHSNE o £E e-Learner 175 &R T I b FE b,
AT BT 00 e-Learner f5 ARk K 25 2 1] (1)
DRI, e R B A

AR 1) B AR S A3 22 DR 35 22 [ O
RINEE 75, EF MR A 82 A A B %
R, BUREZANBRR P RR, HE—ANG 1
MEZE R e iR . — i, IS Sy, A1
H5EmE, frERBRRRR, JFERH KB,

YT UL T, ZERTII AR B, oy T
S AT 5 | JES 17 A 1) TR 35 R AR AH DG, A

E R
Journal of System Simulation

Vol. 29 No. 5
May, 2017

P& th —FhEE T G vy SRS ) e-Learner 17 /2%
ATk, SRR e-Learner 52 Fr i) H G 4,
SIHTREA e-Learner i I AR 4K 1AL 2 ] (1) AH G
PE, IR A R Y A SRS 5 550 e-Learner
T AR AR 1) 22 B DR 32, R v G 1 PRI 2R 40 5 K
Wi, FRMREACE AR R A TR, [FRiE
Chow-Liu £¥%, 732 e-Learner 18 Fi 157,

1 MXMESEX

1.1 BRI R E X

B XL A EOR T HER e-Learning MABE T 2%
AFWHBARERER, WUERRAELE,, - Eq
o Q i A EH .

SE S 2. F I R A BRI AR R IR L R
7t e-Learning HOARHE 2% X F AN VY BT
A AN [ T SR AN (] ) SR R RIL A, A 2% =) 251
S ) G128 ST 0 7 ) R AR AR AR, I PR 7S o4l
#R: 0=U,MW,E,R,K), Hrh: U 224
PUES: M O IEANERE RS W R
) RS A E O IR
R A2 ) H T AR, K AZEIEIN S .

12 XA

&I #5574 (Graphical Model) 2 i &I (HI 55 R34 ok
AT —RER, R B AU SRR 1
R x Lw](y,2), xLz|y)PAK
HE (B 1 TR IL E R R ok, e )
B T WF 90 2 A8 e R I QMR AR AR

K1 KRR R
Fig. 1 Example of Graph Model

NERidE, By IV xV BRI — S R AR, FoR

http: // www.china-simulation.com
*936 «

https://dc-china-simulation.researchcommons.org/journal/vol29/iss5/1
DOI: 10.16182/j.issn1004731x.joss.201705001



Qin et al.: E-Learner's Emotion Regulation Model with Undirected Gaussian Gra

529 %5 5 19
2017 4E5 H

4. ¥ (ab)eE, H(ba)eE, , N (a,b) b
i, fEEIH a-b ¥R, 45 (a,b) e B, H (b,a) ¢
E,, WIFK (a,b) AfA i, ETHa—-b®R.

X4 WA A o, R
G, =(V.E/) WK,

E X6 fEJ B G =(V,E) ., A
(ab)e B, , WFKa, b L4, id a Al a4
%M NE, -

EX 6. EEMEG, =V, E)F, g
ScV nEidisiacA, beB, Ha, bW —4%
PRI S AT, JIFR S 4y Be4h R AB.

1.3 m i E s

w W (IE &) K 1 B (Undirected  Gaussian
Graphical Model, UGGM)™M Ity — 165 Sk
JRAEAF IE AR R 73 W7 A s 1) s B AN B 1, JLAH
I8 SURMWE AN «

SESL T WX = (Xy, Xy, X)) Ok p AEBENLAR
i, V={L2,, pHRETC ] B TP AH N R 25 0, i
WAL B PAELE G, ) M HAE X LXG [ Xy g 0
WL R E G, =V, E) B X 4T

8. WAL X — 154 A 5 ) Bl G IR AhsT
MG, WIFK G KXo A A X (6 ) AL
WX R AL OIS, MR X 1l
Jo T BB

EEMT, ZAEAi /N Fefbivh A —3k:

PERT 1. A0SR X RN ZTCIERAE, (Xas Xg)
I =Ry, WIS E X, =X, 5 Xg 5AESY
AT G TE Xy =X JT Xg IdR/D Tl th4H
[, HA A7 2 S 77 22 (R e/ — el v ik 2 11
Ji EVHE .

PE 2. IESHATT, MXRECHE 51A800
SEEEMY, GAFAAHIG S AL

PRI 3. A BRI B Ty ZE AR X, SR
MiD=X""1, D" WAL D bsrELE 4R, N D
(FERL A 7 D) 55 e i bR RS, i,
§ TR AH DG 2R H i A I A

ZAkAh, 55 MR TS AE I BT e-Learner 17 24 200

\Vol. 29 No. 5
May, 2017

FR Y LT ) 3 4R o, FRATT AT LAAS 21—
TG ] PSR o G ok 7 e PR A 36 T

PEBT 4. W X RN Z TCIERI AT, WRHER
e X DX Xy r A HALY D=0, Hrp
D=X".

PEBUS. X,Y,Z je—4ERhLAR R, AT SR
Holhi A2 -

corr(Y,Z | X) =

corr(Y,Z)—corr(Y, X)corr(X,Z)

Ja—mw%mx»a—mnﬁzx»o

H LA G SCRIMAE ST AT 4, e 0 76 1) 11 AT L3
T 7 2 R B T R B SR e ER R i, PR v 20
R S N7 WA =S UL R s S S

2 W5

PLSEPR e-Learning 4% 2% > B3 AN A0 IR
W, PSR E VLR 90 4K
AR A RS UML) R
FEIEAE Ny 2% ) B A0 27 ) I 2 vt B A 2 1) 47 T
TR, 3K BUR AR S B AT 0 A o A A AT
2 > HABSR (8 136 4%), Jimid i 7 i) 3R
FAE . BB TSRS . E VR R EdE, R
Pearson A 5C R &40 - F AL Chow-Liu 451505
LR &5 SRR ST BB A3 AT AT 2 T R DG B, At

A7 e-Learner 7 B TR,

2.1 BHElE

f HGBEEATIZ AT, L5 0 ikds, 5
I 90 ADMIMIE A A FEAS, bl LAy Ak
i E(v01~v05). it Bk AR (v06) 2 1T 5
W 4 (VO7~v08) W 26 2% ] YFAN H i (v09~v23),
X 23 MBS, Wik 1R, RERIVEHT, EFRATEA
RIWFFEIFERE L, AT 16PF SRAE IO Hd 28 28 i 1o
B, T RIERS R TP Shmitk. i,
TFICEE Rt A

2.2 B
FIH Pearson AHKREKTE ik 23 AR [A]

http: // www.china-simulation.com

* 037«

Published by Journal of System Simulation, 2017



%529 %5 5
2017 4E5 H

PR PEAR ST 2 5 2, ENAE T FRAE A
FERE 5 IR T S I X 44 2 ST VP 2 ) L e
MR, R FHAKPFIEAN 0.1, B Pearson

Journal of System Simulation, Vol. 29 [2017], Iss. 5, Art. 1

E R Vol. 29 No. 5
Journal of System Simulation May, 2017

W SHTEER I 2 PR,

R OWIMFEA KA &
Tab.1 Observed Sample Variables

BEY A

vOl IS

v02 Ah P

v03 FHER R

v04 PARILES

v05 it Ak

v06 FEIE

v07 INENE

v08 JEAPRIA

v09 XTSI 48 R PR TR R I

v10 B2 2P 8 — IR, ARBTA

vil P T RASAE ML LA K 2Tt e Ml 1 77 AR AR W

v12 A B REHLTE 2 122 2] BRI A A B T & b

v13 WA e-Learning 24 >) TH, 3B FRRMZEILAR S5 22 51 (1) Py 2%
v14 EAHRIA Y, FoR A 22 2 T A S g e 5 HA O SRS E 2L N7
v15 o BRI XA AE ) TH, 2% S TH LR 4% b ) AR

v16 WS RE T JURFR IR, TR H BRI 2 ) T BT 24 3
v17 BRFEE S, FRFE R R X Rh2E 3 TR

v18 WA R PR, RIEE S B 2 R

v19 )RR, WA R AT AT, B R R R ke > TR
v20 )RR, WA IR S, B SRR A TR
v21 EH TP 4% 2 2] i A Bk B A FE I, TR R SR B 22

v22 BN RAF A 5, AT LA R MR 2 P AR R I

v23 U RAE W 2422 2] T AN b3 iR AE 1 50, St mBRIN % 3 #uk

vOl
v02

v04
v05
v06
v07
v08
v09
v10
vll
v12
v13
v14
vl5
v16
v17

v19
v20

V21§

v22
v23

e
v03

.556"

204" - 043 DIat - 198 - 096
3327

v18 .251°

vOl v02 v03 v04 v0O5 v06 v07 v08 v09 vI0O vIl v12 v13 v14vl5 v16 vli7 v18 v19 v20 v21 v22v23

4357 - 042
110 EEEN - .061| vo4
486" - 233" 327"

2997 3437
034 Bg8pY .06

036| .051|-.060

gan vl
161 Dag3™ s07
11 494" 526"
267 528" 579" 658" 600"

(526" 436" 532" 6617 |
(302" 3587 3127 4757 .
.223" 307" .283°.375"

006 .213 -.0035

8127 vis

33T 18

1 166

-.022 | IIEHG
B - 072

064 §8G88 v23

196 (183 .114| 011 .072) .004| -.047 52/-.040| .131|.103 .032| .003 |G 152 021 -.030

**_Correlation is significant at the 0.01 level (2-tailed).

ZRO TG P<<0.01

*. Correlation is significant at the 0.05 level (2-tailed).
P €6 0K 0.01<P<<0.05 BB HLICH 0.05<P<<0.1

B2 A ) P AR SC IR R g vt 3 R A 6
Fig. 2 Statistical Significance Test of Correlations Among Variables
http: // www.china-simulation.com

* 038 .

https://dc-china-simulation.researchcommons.org/journal/vol29/iss5/1
DOI: 10.16182/j.issn1004731x.joss.201705001

R RZBIIAE p < 0.1 AR R E R E AN
%y AHERE NIESGARNE, 2, HRKARA
=

HE IO A B



Qin et al.: E-Learner's Emotion Regulation Model with Undirected Gaussian Gra

5529 455 5 W Vol. 29 No. 5
2017 £ 5 A ZAkAh, 55 MR TS AE I BT e-Learner 17 24 200 May, 2017
2.3 Hik X e (e Bam I Whittaker(1990) rf 52 H

7t e-Learner {f /@i TR 2 Rk fe e,
g, AT L E B ARG IR R, TR
SR AN, ATRRAEE SR AH DG I IR 2= ik
3, TATHEHE R )AL 50 e-Learner (117 /8%
7=, AT HOCHRE . STk, dg A Chow-Liu
SO g B SR TR AR, R P 0T G 1 PSR
PR A R A LG R, 193] e-Learner /)&
TR
2.3.1 Chow-Liu &¥:

LR
N RV
e T
1) X P R, HEAR A
NOG X))
p(X;, X; )——, Vi, jeV;
TR EAR R
(X, X DEDN ICRS )IogAp('—) Vi, jeV;
XX, p(x) P(x;)
3) B x, x; Z IR AL I AL A -
Er = Weight({l (x;,x;)})
4) T(x,X;)=P(x, %), V(i j) € Er
2.3.2 EHiL I EEE:
WRYLY?, YRR ATSHN (1Y) NZ
E’k’\%ﬁﬁ’]ﬁmiﬂ PATREAS,  REAS B T 22

S :_Z. L - —Y)(YZ=Y) M Wishart 437,

SO NAGHICEO NI EY TS
R P B R
CHS

BN FEATTZEFERE S

W L& G

1) FIFFEAR T R0 S fhivk SR T 22 X

2) VST, JEhRUELL, 9 BIREA A OC R AL
corr(Xi,Xj | Xiest)

3) FHITAHI AR AEAEA I B G

£, Bl X RIS ECh (1, X) 2 JCIER 310,
(X s X, Xo) RFHI—AKRIG, 435000 p,q,r 4t
L WURAE X WL, AJrEB,C L k2
[S[IS
| AUB,AUB SAuC AuC|
W RN B ar 1R D5 oA, Hoh N
AR, SORFEARUN T 2. $EIM, 2 q=r=1H,
dev(X; L X, | X,)==Nlog(L—corr®(X;, X, | X))
TN 9 N E Nz N S i T
2.4 LSRR
R FH v 0 G 1 PSR UL Kt 6 B R A e
AR G R, JFis -4 Chow-Liu 51448
Z /) BIC #FFk(Minimal BIC Forest)™™, 154k
A4 n=68, BIC=5317.711, 13% e-Learner 1i/&if
TR, P 3 BTk,

dev(Xg L Xc | X,)=-Nlog

vi4 v13

v02

v05

v06

v21
v23

v09

[ 3 e-Learner /i i

Fig. 3 The Emotion Regulation Model of e-Learner

WIS BRI RN KE, ZatH UM A

A1={v01, v02, v04, vO5}, A2={v03}, It A5
MR AL

B1={v06}, M AFEEERG L E

C1={v07}, C2={v08}, It M1% mﬁrﬁ%ﬂ%,
WEIHE PR Rk

D1={v09, v10, v11}, D2={v12}, D3={v13, v14,

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 5, Art. 1

529 %5 5 1
2017 4E 5 [
v15, v16, v17}, D4={v18, v19, v20, v21}, D5={v22,
v23}, MO ZEA 2] 15 T £ AR .

XFEIRRE BT, AR LU 58

A BB E SILE TR R:

g5 A2={vO3}% M, Al={v0l, v02, vO04,
vO5} 5 A AR BT, Ik

AL X {H e &E}A2

B1 X {H & i A2 i} A2

UG AT DL, vO3 FEMEMS « £ P8 AR & rh Hb A e ik

TR RAL B D5 55 I IR e S LA S P
PR

{C2, DE}IX{H e i & H}CL

D5 X{H & & &} C2

WA PE vO7 A& IR« 4827 S PR I
TGS i, I BT RS I AR IA vO8 i
IR LE v22 EREHIG.

W 6% 2 3] i 28 H -

{D1, D3, D4} X {JL'& firff A 5} D2

15 MM H 1) H ARSI 20 4 28, 1
B T2 PR VA2 BRI T SR vOT .

Z IR E S, A{v07, v08} 5 {v22, v23}
1E FIRMER B R L B AT B TR R e
v08 4K, v09 5 D5={v22, v23yshar, Rk
V08 S5 BAT, IR MR AT U R A T

P(v07, D5|v08)=P(v07|v08)xP(D5[v08) &% P(v07,
v08, D5)=P(v07, v08)xP(D5, v08)

R LR A 45 R R R S ST 455738
AT, R e-Learning FRET I I ek
SRAEAHICI, S ARAE I BER, 7E e-Learning
GG AT LA R o) A IR K AR AL

R

w

i

B H T e-Learning H 2 ) #5 IBR T A A
AR R R B, S BRI BER IR R B . B
PN I TE N 8 ) SCREAS R )8, A SR T

E R
Journal of System Simulation

Vol. 29 No. 5
May, 2017

e m B e-Learner T TBIY, SRIHLR G
JESE MG BT 2 RE M, B R O R
AT H SRR AR o e d Je v G 1) P A 7 % A R 3R
AR SRIER G 2R AT S35 S 3 A 23 B R AT S
Y.

N AR U, BT NSO A YOG
RN FRPIERAWE T, KA SR 3 — 20 5
5, IFEEE N TR HLasse Sk, e iR
i S T 1 G A A

SRR :

[1] kiR, XU B T4 28 IR Bl W i 400 AAT BB ALT 5T
[. RE5 B3R, 2013, 25(10): 2454-2459. (Geng
Qintao, Liu Zhen. Study on Emotion Based Walking
Model for Virtual Human [J]. Journal of System
Simulation, 2013, 25(10): 2454-2459.)

[2] Lun Xie, Xin Liu, Xiujun Yang, et al. Cognitive
regulation and emotion modeling for micro-expression
International [J]. Journal of Control and Automation
(2005-4297 1JCA), 2016, 9(2): 361-372.

[3] skMEE, T/, AEER. W& MIRMAT TR ).
REAAE2E, 2015, 27(1): 29-36. (Zhang Guofeng,
Wang Niu, Xiong Hu. Principe of Behavior Computing
on Emotional Game [J]. Journal of System Simulation,
2015, 27(1): 29-36.)

[4] YouJ W, Kang M. The role of academic emotions in the
relationship between perceived academic control and
self-regulated learning in online learning [J]. Computers
& Education (S0360-1315), 2014, 77(8):125-133.

[5] Squez J D. Modeling emotions and other motivations in
synthetic agents[C]//Fourteenth National Conference on
Artificial Intelligence and Ninth Conference on
Innovative Applications of Artificial Intelligence. USA:
AAAI Press, 1997:10-15.

[6] Gebhard P. ALMA:a layered model of affect[C]/
International Joint Conference on Autonomous Agents
and Multiagent Systems.July 25-29, 2005, Utrecht,
Netherlands, Proceedings of the AAMAS-05,2005:29-36.

[7] Kort B, Reilly R, Picard R W. An affective model of
interplay between emotions and learning: reengineering
educational pedagogy-building a learning companion[C]//
Advanced Learning Technologies, IEEE International
Conference on. USA: IEEE, 2001:43-46.

[8] TR, ALHE [M]. dbxt: HUB Mk HRAE, 2009.
(Wang Zhiliang. Artificial Emotion [M]. Beijing, China:
Machine Press, 2009.)

CTREESE 949 1)

http: // www.china-simulation.com
*940 «

https://dc-china-simulation.researchcommons.org/journal/vol29/iss5/1
DOI: 10.16182/j.issn1004731x.joss.201705001



	E-Learner's Emotion Regulation Model with Undirected Gaussian Graphical Model
	E-Learner's Emotion Regulation Model with Undirected Gaussian Graphical Model
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/C1Q8rih3Km/tmp.1688108042.pdf.DfnzV

