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Abstract: By recognizing the facial expressions, the emotional state of learner can be judged and their
learning effect can be analyzed. Due to the persistence and timing of facial expressions, the sequence of
facial images is adopted as the object of facial expression recognition. The Long Short Term Memory
Network (LSTM) and VGGNet are combined into a VGGNET-LSTM model. On this basis, facial expression
recognition is carried out, which significantly improves the accuracy of recognition. Based on the transfer
learning method, VGGNet is transferred to the learning expression data set after being pre-trained through
the basic expression data set CK+ and avoids the defect of insufficient data in the learning expression
data set and solves the problem of overfitting the model.
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Abstract: By recognizing the facial expressions, the emotional state of learner can be judged and their

learning effect can be analyzed. Due to the persistence and timing of facial expressions, the sequence of

facial images is adopted as the object of facial expression recognition. The Long Short Term Memory
Network (LSTM) and VGGNet are combined into a VGGNET-LSTM model. On this basis, facial

expression recognition is carried out, which significantly improves the accuracy of recognition. Based on

the transfer learning method, VGGNet is transferred to the learning expression data set after being
pre-trained through the basic expression data set CK+ and avoids the defect of insufficient data in the

learning expression data set and solves the problem of overfitting the model.
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Fig. 1 Dynamic process of surprise expression
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Fig. 6 Image graying and histogram equalization
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Tab. 1 Accuracy of basic expression recognition on CK+

data set %

VGGNet fi7 BZGEAEE U
VGGI19 ImageNet 96.00
VGGFace LFW 97.57
VGG16 ImageNet 95.24

MSERRLE R, KA VGGNet BIAYHEITHR
IR 50 AT LU 5 i I HERF %, VGGFace 76 AN
I LFW il Ar Bi)lZk, 5 VGG16 1 VGG19
FHEE, WEFRFRE S . KKERY] VGGFace Hidi &1k
NI FRAE R SR B o
4.2.2 ERE R

7E Keras “F& N aln#k&it CK+Hil )
VGGFace il VGG19 %!, 7 BNU-LSVED &S
EUE B 4 1 AT 5 S R AF U S5 . VGGFace
BRI ZRI W URIEARRE B 2 000, {H 285
AR 200 WK BRI OISk, JaTHI B IEARIKEL
(3G INvEE R 2 IR i i A T e, B
IR 2RI ZRIE AR EBN 200, VGG19 YIZkid
25 VGGFace KEUMF. s2ish Bk 2 fis.

22 HET BRI S S RS %

Tab. 2 Accuracy of face recognition based on image %
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R a4, Eid VGGNet W% 1T %10
FKo TR WME 5 PR,
5 BT RUGFHIS: S R AR AR R

Tab. 5 Expression recognition accuracy based on image

sequence %
FAF R BB VGGFace VGGI19
VGGNet-LSTM 65.93 62.51
VGGNet-RNN 63.74 60.44
VGGNet JFER & 61.54 58.93
VGGNet 56.04 52.20

MF 3~4 ZERATRD, IX 2 AT E . T
PG ZE U A B R A, X 2 FE TR
WA JE TR A%, BHAMEEERE DX 5.
VGGFace BN L3RR K 2 Flid 28 15 45 1
87, VGG19 WRIXTEE ., R, 450 3 FiiEs
MR R B % . MRS, BT R A
PiFfE S VGG19 A% L VGGFace miLAsh,
RVUFIEL VGGFace [ 2R A 45, X 1 B
VGGFace B I& & T 2% 3] R4 1000 0 RF AE 42
B2 o

MSZIGEE R B, Bk 0. HERIX LT
YR VAR, ADUR I Ik E S
NG, X CLER RN LA 45

4.3 ETEBFFIREIRE R
1E BNU-LSVED ##a4E Filt47 3T EG 75

HHSaG 4 rT A, M@ S B G AT R
TH N, G R AE R AT 2R A% U0 P v A 2 K
KIEFt, EJAMETIEE RNN A1 LSTM $EH E%
J7 B I PR AR S5 PR AT 3 SR AL PR R 2 . A
FH LSTM BEALf iR 1 440 T4 F RNN 185, )
I8 VGGFace $2& 80 > 245 BGL BE REAE (1 I
Y5 REIRTS S R AE IR A HERA 2 . HH LG E B
VGGFace-LSTM A B HEAT A5 U RESRTF B
i R AR 2R

VGGFace-LSTM #E8Y FVRIE L FE IR 6 Al
N> R 6 I BRSSPl s BB AT T AR
. 3R 6 AI#, VGGFace-LSTM fALf) 2% 3] 3%
TR BT R 5 4.2.2 754 VGGFace B TR K
fdgm, LIRS OMER, X 2 FEErHE
HIKE]T 90%LL o X T VGGFace #E4Y, Lk,
gy 0 IR 2 3 i g BLIX 4, T X T
VGGFace-LSTM #5&AL, LyEM7-LERELL 60% LA
A B R
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R o T EGT I >R R HRVE R
Tab. 6 Confusion matrix of expression recognition based on
image sequence %o

RE  EEOKRE N @ ;o E

=

T 61.1 167 16.7 0.0 5.6 0.0
P 167 667 0.0 0.0 00 167
G 0.0 71 929 0.0 0.0 0.0
% 100 0.0 0.0 90.0 00 00
PR 2% 125 63 50 0.0 250 6.3
AT 00 00 455 0.0 0.0 545

5 e

[RE R P W E S A AU R P EF IS ER S
— I 2 A S NG R AT AR U0 HE A R AR
AR I T AR 81 0 5 S RGO i R
PEHC G AN RFIE Y VGGFace 2% DL K 3R E KB
FPHIB FFRHIER) LSTM W 2% 20 & i ki AT 5 21 %
TR -

IR, HETHSEBN YRR
FHEE, 18 B e A RE R AT B v ) R TR v 1
o BTHEEMER, LE. 2O0MEK 3 il
LEMEVAIX 7Y, M2k T BB SRR, LA gy
DABAELL 60% L LA [ R P IERG 73 58. mARSE
TR R H 2 2 RAF R 7 IR %X 2 7
THE M A RIZRIAR] T 90%LL 1, (HHAl 4 FhaE>)
TG A B R AA K S, SO TR, &
B HHERA N Lo

Tk, SERARBESEE CK+ LR R
BIARLE, 3 H SR T ORI 52 51 RS St
5, TR F s B R sl Ry 54T
RAF R AR R EARAR 2, Toiibi 2 SEPr i)
i 2o

AR RWT LALE 2R A5 Rl 0 TR I, 180 3 5 R
Bl SRS SE AT Z RS R AR, 5
e T SR R TR 2
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