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A New Shot Boundary Detection Method of Lecture Video for Teaching Evaluation

XIE Conghua', LUO Defeng®, FANG Yujie'

(1. School of Computer Science and Engineering, Changshu Institute of Technology, Suzhou 215500, China;2. School of Foreign
Languages, Chongqing Three Gorges University, Wanzhou 404100, China)

Abstract: Shot boundary detection (SBD) of lecture video is of great significance to teaching evaluation
(TE). This paper proposes a new SBD method to address the problems that the changes of visual
information of lecture videos are subtle, only boundary information is insufficient and the detection results
of current methods are not beneficial to TE. The proposed method is based on the vision and text
representation learning features with attention mechanism. Firstly, the hierarchical vision transformer
(HViT) model is proposed to learn the visual features from the regions of interest (ROI) such as screen
projection, teacher and students. Secondly, the hierarchical text transformer (HTT) model is proposed to
learn features concerned in teaching evaluation from the speech and screen text. Finally, the loss function is
constructed with binary cross entropies of the shot classification and boundary detection jointly.
Experimental results on CLShots dataset show that the average precision, recall, F,-score and mean
intersection over union of our method are higher by 23.3%, 22.4% , 22% and 35.7% compared with those
of the state-of-art method of SBLV, while higher by 13.8% , 14.5% , 14.3% and 21.3% compared with
those of the method of TransNet V2.
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Fig.1 Framework for lecture video shot classification and SBD
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A TSR HE A | SCAS R A RRAE A PERE o VIT B RL A FLSE RRAE A9 PR (F Bl M, 48 B8 43 5]
G TT SCARREFE AR 4 53.2% . 46.2% .48.8% A1 34.4% , 43 5 &5 b VIT+TT Bl & 4R AEF6 b5 0 41 % .
34.6% .37.5% F125.6 % o ZARlHh , HVIT AR 1 58 R AE 19 P R (F F M, #6845 23 0 i B HTT SCAR ¢
FEFEFRIY 50% \45.1% 46.6% F135.7% , 23 5 5 W HVIT+HHTT Bl A5 45 ME 35 A5 19 45.9% .32.4% .37.1%
F126.3% . 45 FE W, 2 UM B Sk B9 0B 4 AIF X 43 R0 Bt 22, SCAR SRR 19 X 43 RE 7 b A0 45 i o 4,
T A58 1 SCAS 119 5 R HE 1 B A, 002 U0 v 198 SCA RN A 8 EL A AR A %) B M o il 4L S
AR TR JE 2 ) R AE BRAS T 8 O T 6 0B Sk P9 28 RN FUERAE B T TR S A SN T G B RE HE A
3.4.3 skEn

TR RV O R B ROME  BE R T L TR R S A B i B Sk 4 0 T MR SCRY HTLV-SBD
T B IEAT TR HCSE K - Zhang %5 B A BB B A BE A SAB A0 R 5 (SVD) ', Zhao S5 M KTAT Fr ik 2 ad A5
HL(SBLV) " Tuna % 9 32 8043 %1% (Topic) ™, AR F 5 LDA EBIE(S4VM)IY, T Bk Hdg
56 VAR G JZNLAS 2 20 S 32 0 1 B hxd b S e 1 S Y LA VR B A ) 5 vk S AR O ik
F 45 : Hassanien 42 H 9 i 25 % BU % (DeepSBD) ™ Gygli #2 i 19 4234 4% 7 15 (FCNNSBD) ™', Soucek
P A YR B BUM 4% J7 1% (TransNet V2)'™ o R[] 5 278 5 2885 Sk BOFEARF M R 3 fron . AT LUE
L, SVD AU R T 5815 B 4 8 FR

347 0 5516, 25 ) S92 o R A L (5 ®3 ARETEH RS
& /*F{JcK Eﬁ B SAVM 7:77215 {1 ﬂﬁﬁ T OCRT A Table 3 Performance comparison of different methods
s A 5 -
A5 o R I SC AR A L R A UES P R Fi, M.,
Ho SVD 77 B 1 #5477 F S Sk i LR AE 9 1X SVD 035 029 032 019
S} A FE 43 5 Topic J1 1 W75 25 1B 56 o 41 SPLY 00 Dos 088 oA
SRS L SAVM 7 i BRI T 4 16 A9 S 34va gzi gz 242 2;?
AAZ B, 4 A5 FR T SAVM B SVD i D‘ SED 0'5;3 0'51 0'5; 0'36
ee . . o .

SBLV J7 238 1ot 4 0 BB 48 1 30O 25 19 5 4] P

FCNNSBD 0.61 0.55 0.58 0.41

KT R b gl i R SR LTAT e i A 3 A R
R LIET B (8 Canny 31 26 -0 L SCA (S B
Bk WA, I Topic, S4VM ,SVD % 7 ik 0
4 ; DeepSBD J5 Al H T 4 BB 25 W) 45 2 ) ¢
fiE 7 A SVM 432, b AL S8 (1 SVD AT SAVM 1 G848 R AU R T RRARRAE | Bl = SCA RRAE 4B
Ft, PERE AN & SBLV ik o WAL, T8 B4 T o B i o A MR RE R IR A ) ik P R 2
FCNNSBD F:4# H T M 442/ 3D B B 4% (H 48 b5 L DeepSBD J5 75 4 5 TransNet V2 7 %4 1§~
J A5 B 45 BUAS T Lk FONNSBD J7 i 347 i 25 5 (B AU R T RS B, L B Z SO {5 BRI A 58 o
HTLV-SBD J5 & 45 B f, tb SBLV F ik P R (Fy Rl M, 36 0543 B 85 T 23.3% .22.4% ,22% Al
35.7% , It TransNet V2 77 ¥ P R \F, Fl M, 48 b5 73 5 & & 1 13.8%6,14.5%0 .14.3% F121.3% ., £
JE R AE T B ML Transformer B8 2 37 (9 4058 A1 SCARFRAE A 8 b HE A O 26 OB AE RS o, LR & T
RGN SCAS RRAE Y B AMPE B0 T B8 Sk 4 SR B S 1 AR E AR 2 TR 25 B

SR TV G T Ml R R S B Sk 4 RS B LT T ) 22 WA A R A 1 15 45 D vk SBLV R

TransNet V2 0.65 0.62 0.63 0.47
HTLV-SBD 0.74 0.71 0.72 0.57
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FH A3 IR i 24 2] J7 0 TransNet V2 5 HTLV-SBD J7 72 11 1 %5 B4 ( Confusion matrix, CM) . B BR4EE
SACESHEE Wi 2 H5RET SR R REREESIESHIC N sy i Ml cso SBLV  TransNet
V2 5 HTLV-SBD J5 i %} i (9 18 V8 5 BE 40 301 UL 3% 4~6. 25 SRR W] HTLV-SBD %t 53888 3% 43 28 45 R
T SBLV Fil TransNet V2 J5 i, BRARE 5 A FIIN 2 19 43 R BOR BT, % 2 IR IERCR el i . 2 5K
2] A R  Ir RBOR L 2 T g A TR PR AS [W] U AR 1) 2 5 A0 22 1 LUK .
F4 SBLVHERIBHEERE &5 TransNet V2 ERIRBEER %6 HTLV-SBDJARIREMEM
Table4 CM of SBLVmethod Table5 CMofTransNetV2method Table6 CM of HTLV-SBD method

. e . e - R e
(&) Co C3 Cy Cs Cq Co C3 Cy Cs (&) Co C3 Cy Cs
C, 5 8 7 20 10 3 61 5 2 23 9 1 78 1 0 16 5
Cy g8 60 5 18 9 Cy 8 59 5 21 7 Cy 4 72 4 13 7
Cs 4 3 65 19 8 Cs 6 5 71 13 5 Cs 0 77 14 7
Cy 9 12 7 53 19 Cy 10 9 3 58 20 Cy 7 8 1 60 24
Cs 10 6 4 24 56 Cs 9 6 4 18 63 Cs 5 0 23 68
4 ZEFRIF

TE i) 02 A 75 5K, AR SCHR R 1 V2 U B2 A SCAS T R 3 AL A HVIT #0 HTT 4 > 20 A T
KT L5 A SCAR A B RRAE , 1) B AP Rl 008 A SCAS 2 Pl 25 R AIE s AR 1 0 R o £ R
/D B4 T L BB AR B Sk S 2 A0 BRI S R T B Sk T AR BN R B ) s A CLShots B9S2 45
RFW], AR HTLV-SBD J5 i BE A &40 53 ) e T Sk DL /2 BOF PO s 28 0 (O AR S0
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