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Online Learning Emotion Recognition Based on Videos

WEI Yan-tao'*,LUO Jie-lin'? , HU Mei-jia"* , LI Wen-hao' and YAO Huang'
1 Faculty of Artificial Intelligence in Education,Central China Normal University, Wuhan 430079, China

2 Hubei Research Center for Educational Informationization,Central China Normal University, Wuhan 430079, China

Abstract With the normalization of epidemic prevention and control, online learning has become one of the main forms of daily
teaching activities, However, with the large-scale development of online learning activities.the problem of “emotional loss” is in-
creasingly prominent,which has become the main reason for the low completion rate of online learning. Aiming to deal with the
above problems,the non-invasive online learning emotion state recognition method using video data is discussed. Firstly, the facial
videos and heart rate data of 22 students learning online are collected to construct a bimodal online learning emotion database.
Secondly, the frame attention network is used to extract facial expression features from the learning video and recognize the emo-
tional state of online learning,and its recognition accuracy reaches 87. 8%. Finally, the application of the video heart rate recogni-
tion method in online learning emotion analysis is discussed. Research results show that the heart rate level in the confused state
is significant. Starting from learning video data mining,focusing on learning emotion recognition based on facial expressions and
video heart rate, which provides a new idea for improving the perception of emotional state in online learning.

Keywords Learning emotion,Online Learning, Facial expression, Heart rate, Emotion recognition
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Fig. 1 Examples of emotion annotation
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Table 1 Records of emotion annotation
A 4 Ay X 4 I 46 b 8] EE S CEME FRRE
2 02-01-01-03 02-01-01-03-01-0 00:25. 28 00:30. 44 109
2 02-01-01-03 02-01-01-03-02-2 01:17.48 01:24.00 114
2 02-01-01-03 02-01-01-03-03-2 02.02. 36 02:08. 84 114,115
2 02-01-01-03 02-01-01-03-04-2 02:18. 00 02:26.08 112
3 02-01-01-03 02-01-01-03-05-3 02:26.08 02:34.00 112,113
3 02-01-01-03 02-01-01-03-06-3 02:45. 32 02:51. 36 114
3 02-01-01-03 02-01-01-03-07-3 03:05. 40 03:11.84 118
3 02-01-01-03 02-01-01-03-08-3 03:13.00 03:21.12 118
2 02-01-01-03 02-01-01-03-09-2 03:24. 64 03:29. 20 113
1 02-01-01-03 02-01-01-03-10-1 03:34.76 03:41.28 113,115
0 02-01-01-03 02-01-01-03-11-0 00:28. 68 00:34.68 109
0 02-01-01-03 02-01-01-03-12-0 00:37. 60 00:43.60 109
0 02-01-01-03 02-01-01-03-13-0 01:09. 64 01:15. 64 114
3 02-01-01-04 02-01-01-04-01-3 00:11.52 00:17.52 106
4 02-01-01-04 02-01-01-04-02-4 00:34.72 00:40.72 105
4 02-01-01-04 02-01-01-04-03-4 00:50. 00 00:58.32 104
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Fig. 3 Flow chart of learning emotion recognition
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Table 2 Analysis of heart rate differences in different emotional

states
R A INECL

M TR £
LA 100 85. 46 12.567
+E 100 84.07 13.661
& 100 92. 83 17.415
Rt 100 81.9 14.687

F 14 10. 416

LSD % J5 # 3>1,2.4

Z3d LSD FJ5 4001 . R LI 2% 5 HoAth 3 Fi i GRS Z i
F) /N T 0. 001, B A O TR R 5 Al 3 b % RO
HWORBEAEAREEXES, P MERH MBS LEN
B EMEN 0,504, % i F R ME 1 1 35 S 0. 297, Bii 5 IR HE
HI R EER 0. 087 AR AF 450 MBS L k. L ESRE
IR AT e 2 S T BRI 4 22 [ A 7E B 2 5

2 TR SRR AR £ A R B e RO & 1 B R L i
A0 26 55 0 TR S 0 22 43 BT S S TR R 0 SRR ik
F o R, BT DLKE A 28 G T R Sy 76 4R 27 2 TR RE RS T 1 b
FEN RS EAE IR B T, B A | A O R
T RRAE , X 2R 2 2] 5 BOIRZS ik — A 1 51

GERIE AR MBS IR 1R L 55 S5 L
B TP R A 2R 2 ST A IR 9T . AR SCAHK S0 B2 B R 09 15
D5 T 1 R T A R B R TET S 2 A 1 2 2T 1 I
ARG PR o [ B8 7E £ 2% 2 05 IR AR A SR T 80t 1 o e
SR AT R AE B R T B N R B X 4
Mo 5 1 JROR A Y R RS BE 43 3 D 96. 296 %0, 81. 1815,
81.97%.,97.01% , [FW}, A SCEAE T R L 38 % T 1R 1) Al 2%
TR FTATPE o A SCHY T 5 T JC 22 fih o 22 RS 2 2T 1 IR 4y
BEATF 5% B 5 FERRT 1L U5 B2 3R AT K 45 4 T 350 2R A% A LR O
FROE T & 2 B35 1 2 2 5 AR i TF 5%

2 % X W

[1] HUANG C Q.TU Y X,YU J H,et al. Research and implemen-
tation of Data-driven Online Learning Burnout Early Warning
Model[J]. E-education Research,2021,42(2) :47-54.

[2] GUO C L. Solutions to the Lack of Teaching Emotion between
Teachers and Students in Online Teaching under the Epidemic
Situation[ J ]. The Chinese Journal of ICT in Education, 2021
(7):65-69.

[3] HUANG C. Research on Learner Emotion Modeling and Appli-
cation for E-learning[ D]. Wuhan:Central China Normal Univer-
sity,2014.

[4] WEIR J,DING Y Z,ZHANG L,et al. Design and Implementa-



Com puter Science

AR Vol

49,No. 11A,Nov. 2022

[6]

L7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

tion of Emotion Recognition Module in Online Learning System
[J]. Modern Educational Technology,2014(3):115-122.

CAO X M,ZHANG Y H,PAN M,et al. Research on Recogni-
tion Method of Learning Participation from the Perspective of
Artificial Intelligence-Analysis of Deep Learning Experiment
based on Multimodal Data Fusion[ ] |. Journal of Distance Edu-
cation,2019(1) :32-44.

TAO X M.,CHEN X Y. Research on emotion recognition based
on eye movement features in online learning environment[ ] ].
Computer Technology and Development,2021,31(3):186-190.
YU Z T,LI X B,ZHAO G Y. Emotion Recognition and Educa-
tion[J]. artificial intelligence,2019(3) :29-36.

PISE A, VADAPALL H, SANDERS 1. Facial emotion recogni-
tion using temporal relational network: an application to
E-learning[ ] ]. Multimedia Tools and Applications, 2020(2):
1-12.

DINDAR M,JARVELA S,AHOLA S,et al. Leaders and fol-
lowers identified by emotional mimicry during collaborative
learning: A facial expression recognition study on emotional va-
lence[ J]. IEEE Transactions on Affective Computing, 2020,
13(3):1390-1400.

PEKRUN R, VOGL E, MUIS K R, et al. Measuring emotions
during epistemic activities: the Epistemically-Related Emotion
Scales[J]. Cognition &. emotion,2017,31(6) :1268-1276.
ASHWIN T S,RAM M R G. Automatic detection of students’
affective states in classroom environment using hybrid convolu-
tional neural networks[J]. Education and information technolo-
gles,2020,25(2) :1387-1415.

XU Z G. Emotion Recognition of Learning Picture in Intelligent
Learning Environment and Its Application[ D]. Jinan: Shandong
Normal University,2019.

MA Y T. Design and Implementation of Emotion Analysis Mo-
del for Online Learning based on Multimodality [ D]. Nanjing:
Nanjing Normal University,2019.

JIA L Y,ZHANG Z H,ZHAO X Y, et al. Classroom Student
State Analysis Based on Artificial Intelligence Video Processing
[J]. Modern Educational Technology,2019,29(12) :82-88.
CHEN X, CHENG J, SONG R, et al. Video-Based Heart Rate
Measurement ; Recent Advances and Future Prospects[]J]. IEEE
Transactions on Instrumentation and Measurement, 2018,
68(10):3600-3615.

LUCEY P,COHN J F,KANADE T,et al. The Extended Cohn
Kanade Dataset(CK+) : A complete dataset for action unit and
emotion-specified expression C]//IEEE Computer Society Con-
ference on Computer Vision and Pattern Recognition Work-
shops. 2010:94-101.

BARROS P,CHURAMAN N, LAKOMKIN E, et al. The omg-
emotionbehavior dataset[ C]// International Joint Conference on
Neural Networks (IJCNN). 2018:1-17.

L1J,CHEN Y,XIAO S,et al. Estimation of affective level in the
wild with multiple memory networks[ C] //IEEE Conference on
Computer Vision and Pattern Recognition Workshops. 2017:1-8.
WIEM M B H,LACHIRI Z. Emotion classification in arousal

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

valence model using MAHNOB-HCI database[ ] . International
Journal of Advanced Computer Science and Applications, 2017,
8(3):318-323.

XY Z G,ZHANG G W,MENG X Z,et al. Learners” Emotion
Recognition and Application Based on Deep Learning[]J]. e-ED-
UCATION RESEARCH,2019,40(2) :87-94.

HE X K,GAO Q,LI Y Y,et al. Research on Spontaneous
Learning Expression Recognition Method Based on Deep Learn-
ing Model [ J]. Computer Applications and Software, 2019,
36(3):180-186.

BAKER R S.D’MELLO S K,RODRIGO M, et al. Better to be
frustrated than bored: The incidence and prevalence of affect
during interactions with three computer-based learning environ-
ments [ ] ]. International Journal of Human-Computer Studies,
2010,68(4):223-241.

GUO Y,ZHANG L, HU Y,et al. Ms-celeb-1m: A dataset and
benchmark for large-scale face recognition[ C] // European Con-
ference on Computer Vision. Cham:Springer,2016:87-102.
BARSOUM E, ZHANG C, FERRER C C, et al. Training deep
networks for facial expression recognition with crowd-sourced
label distribution [C] // Proceedings of the 18th ACM Interna-
tional Conference on Multimodal Interaction. 2016:279-283.
HE K,ZHANG X,REN S, et al. Deep residual learning for im-
age recognition[ C]J // Proceedings of the IEEE Conference on
Computer Vision and Pattern Recognition. 2016:770-778.
MENG D,PENG X, WANG K,et al. Frame attention networks
for facial expression recognition in videos[ C] /2019 IEEE In-
ternational Conference on Image Processing(ICIP). IEEE, 2019
3866-3870.

CHEN X,CHENG J],SONG R.,et al. Video-based heart rate
measurement : Recent advances and future prospects[]]. IEEE
Transactions on Instrumentation and Measurement, 2018,
68(10):3600-3615.

NIU X S,HANG H,SHAN S G. Review of Physiological Index
Measurement Methods Based on R-ppg[J]. Journal of Image and
Graphics,2020,25(11) :2321-2336.

WANG W,DENG B A C,STUIJK S, et al. Algorithmic princi-
ples of remote PPG[]]. IEEE Transactions on Biomedical Engi-
neering,2016,64(7) :1479-1491.

WEI Yan-tao, born in 1983, Ph.D,asso-
ciate professor, is a member of China
Computer Federation. His main re-
search interests include educational ar-

tificial intelligence. computer vision and

machine learning.

HU Mei-jia. born in 1997, postgraduate.

Her main research interests include
educational artificial intelligence, com-

puter vision and machine learning.

211000049-6



