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Lecture Video Text Semantic Shot Segmentation and Annotation

Wang Min, Wang Bin, Shen Junge, Gao Xinbo
(School of Electronic Engineering, Xidian University, Xi'an, 710071, China)

Abstract: To automatically annotate a special kind of video, i. e. , lecture videos, a method is proposed to
extract caption information from video, Then subtitle information is utilized with latent Dirichlet alloca-
tion(LLDA). The document distribution probability on the topics is obtained. The distance between these
probability distributions is calculated. Finally the semantic shot segmentation is realized. A shot is set as
a sample based on safe semi-supervised support vector machine(S4VM ) method. A small amount of la-
beled semantic shots are taken as samples. The unlabeled shots are automatically annotated. Experimen-
tal results show that the proposed method can not only effectively complete the shot semantic segmenta-
tion, but also annotate key words for the video.

Key words: lecture video;caption text;sem-supervised learning; latent Dirichlet allocation(LDA)
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Tab.1 Video annotation method based on machine learning
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Fig. 1 Visual graph of key frames for lecture video
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Fig. 2 Shot segmentation procedure of lecture video based on semantic
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Fig. 3 Semi-supervised annotation procedure



I OB F L HEFAHN K E kB AR 1175

[
2
b S 4R B 224 [0 B 45 R IR 2 B8 4 SRR L b LA O I Ay 288 590 R oy, ) o 4 T T Y B 500 /D

ft

h(fsy) = +C D (s +C DI, G (2)

min’ Eh(_/},y;)JrMQ({y;}tT:]) (3

€, =1
K T o R . Q NS R B M E R AR RIEZE S M. /MER () AT DI 2 iy 2=
SRR A AL BR Ak — bk BB MR R SRR £ () =g () + b, DI 75 B2 R i 1 F A1 Ak Tn)
N

min (L | F 4 COX 6+ G D]E) + Madiy) Lo

(w26, 3, €8, =1
st y(wig(s, +b)) =1—6 &=0,j,,(w (s, +b)=1-& &=0
Vi=loe s¥j=1us Ve =1,.T D
I A B 22 AR B S S 2 AT A o R DA S T W 2 o AR DT S R R A 2 R A
F) T 552 B X AR 56 K 4 6 B A 4

2 XWHRRSH
2.1 LWHER

S R I BCHE S T G 28 IR A 20E I T 3R 0 80 A, S o b B A AT 8 Sk AR I AR
MARIEREA AR I REARE N RARIEREA . BIE DR Uik AR SR 2 T 8= BB 28109 34 ASZ2E 000, X
34 A HEI AT EE R AL L 19 B DT, SR 43 1) $8 OGS T 1) 7 3 A5 2 5 [R) B 5 I A ] O B i 11 5 3
SCAS 15 B[R] 19 5 SCRY SCAS L 4 933, X T SCRY SCAS TIUAL BR S L 45 B B AE A0 SCAS SO 4. il
FH LDA B, X080 () o %5 SCAAE B AT 2 BT o0 B, AR R T 280 38 B8R 2 P (R 0480 I8 25, R AT KRB
*EE 9Eﬁ%%£@ﬁiﬁj‘g 11 J%f‘]ﬁ‘i%)%?*ﬁ]i%ﬂ?ﬁ%ﬁ% P<l‘1 sly sttt ‘kzl‘ ) 7@3@_‘,[3[3@3‘5%@
WE A3 A0 25 5, X SCRY A7 43 28 X L A5 BV RAIE L Be k408 . Bk AR R IE R R R N

e _ LW RAE 1E B K
00 = o i gy e~ T th L+ B R )
WEANF R FE T, 5k 0 BRI 2 iR,
k2 FAABET MHEAHSEER
Tab. 2 Results of different threshold T,

M BUME T SCHEWIEC BEKFRHB ER R/ %
0.455 4933 141 90. 3
0.460 4 933 141 91.7
mathOl~math34 0.465 4 933 141 92.1
0.470 4933 141 90. 4
0.475 4933 141 89. 8

FI T SAVME e Wt 2 5] J5 i s % 4380 A B2 Sk R AT FRaC . SE I X b A0 AL 9E Ol O XS R )
L (Transductive SVM, TSVM) ", meanSVM™! 1% 5 F 32 ¥ ( meanSVM-iter il meanSVM-mkl) 4% 4 #1
SAVM, SEE 45 R NEE 3 i .



1176 HIEREEH LA Journal of Data Acquisition and Processing Vol. 31,No. 6, 2016

2.2 HRGMH
2R MM TR B4 G LDA ik .l
AR PRIE A B E T, - BE W A 2%t X o B0 it

R3 BREEHNIRERIEE

Tab.3 Comparison of algorithms result

I X LRGeS 0 O T (it ity DRI Tk R
T TR S DU I, ) (A3 SR IR 6 2% 52 . IR
AR5 R B 332« 5 SO R [ 26 310 40 ] — % . LV
S L/ SO 02 52 2K« 5 BOR T . o -
R S T 68 4 R P K %2 4 b 8t T R ) . ou -
T T BT o math29 55 5 0 10 2 5 T2 B . e ol s
B 0 B 5 ML 3 o A SAVM . Ml o1
S 2 53 7 B R 0 0 S SR A T . o i

AR TE .

F4 AEATT TvuBIRBERRXER
Tab. 4 v, shot segmentations and keywords under different threshold T,

M B T, Bk EEHEC rEIEE R ES 3!

minus, value, equation, line, angle, number, time,

math29  0.450 5 8 i .
plus,function, power, line, angle

math29 0. 465 5 5 equation, value, line, angle, number, line function, power, angel

math29  0.470 4 equation, line, number, power, line,angle

ol

3 HERIE

AN TR T — e 3 S5 (G AR AT e AR 5 B e 2 o OB A IS X S R ot e Sk 19 %) 1 RE T A BR L A% 48
P14 T A0 £ SN AR 3 D S8R A B o AR SCBE XA 7 E B0 s O R A TP B R SO
KR LDA A5 T X WL 0E 47 3 Sk 73 ) IR 4 6 1 B 2 0 T ik o LR i B Sk 6 AT B Sl i
S A W] 1% 7k RE S A RO AE T SCJZ T3 ) B0 MUY B Sk 2 W 2 >0 10 vk nT U A R
SkGEM H SR . A SO IR A T T ik — B3R T e B B b 2 — S8 LTAT A A X T R G SO
AAF LA T T HE— SRR TEIE A2 40 5 2 10 SO AR B T A DU AR T A B2

S 3L

[1] Xie Lexing. Structure analysis of soccer video with domain knowledge and hidden Markov models [J]. Pattern Recognition
Letters, 2004, 25(7): 767-775.

[2] Ekin A, Tekalp A M, Mehrotra R. Automatic soccer video analysis and summarization [ J]. Image Processing IEEE Trans-
actions on, 2003, 12(7): 796-807.

[3] Mei Tao, Wang Meng, Hua Xiansheng, et al. Coherent image annotation by learning semantic distance[ C] // Computer Vi-
sion and Pattern Recognition. [S. 1. J:IEEE, 2008:1-8.

[4] Hartigan J] A, Manchek A W. Algorithm AS 136: A k-means clustering algorithm [J]. Applied Statistics, 1979,28(1): 100-108.

[5] Olshausen B A, David J F. Sparse coding with an over complete basis set: A strategy employed by V1[]J]. Vision Research,
1997,37(23): 3311-3325.

[6] Le Quoc V. Learning hierarchical invariant spatio-temporal features for action recognition with independent subspace analysis
[C]//Computer Vision and Pattern Recognition (CVPR).[S.1. J:IEEE. 2011 3361-3368.

[7] Sheather SJ, Michael C J. A reliable data-based bandwidth selection method for kernel density estimation [ J]. Journal of the
Royal Statistical Society: Series B(Methodological) ,1991, 53(3) :683-690.

[8] Fan Jianping, Luo Hangzai, Lin Xiaodong. Semantic video classification by integrating flexible mixture model with adaptive
EM algorithm [ C] // Proceedings of the 5th ACM SIGMM International Workshop on Multimedia Information Retrieval.
[S.1.1:ACM, 2003: 9-16.



I OB OF HEFARG LAE LR 5B Fe AR iE 1177

[9] Wu Jun. An online-optimized incremental learning framework for video semantic classification [C] // Proceedings of the 12th
Annual ACM International Conference on Multimedia. [S. 1. ]J: ACM, 2004 320-323.

[10] Yanagawa A. Columbia University’s baseline detectors for 374 Iscom semantic visual concepts [J]. Columbia University Ad-
vent Technical Report, 2007,18(1):222-2006.

[11] Vondrick C, Donald P, Deva R. Efficiently scaling up crowdsourced video annotation[]J]. International Journal of Computer
Vision, 2013,101(1): 184-204.

[12] Wang Meng, Hua Xiansheng, Mei Tao, et al. Semi-supervised kernel density estimation for video annotation []J]. Computer
Vision and Image Understanding,2009,113(3) :384-396.

[13] Xu Xinshun. Semi-supervised multi-instance multi-label learning for video annotation task [ C]J // Proceedings of the 20th
ACM International Conference on Multimedia. [S. 1. ]: ACM, 2012, 737-740.

[14] J5#F 32 Kouik , 22 oA . B Tk 4 BIOE  AUA 0 SORE AR [0 ). cdli R 4R S5 AL B, 2011,26(5) :536-541.
Wan Jianping, Peng Tiangiang.,Li Bicheng. Video semantic concept detection based on evidence theory[]]. Journal of Data Ac-
quisition and Processing,2011,26(5) :536-541.

C15] 2T 7R g B0, ). — b T IR AE 3 A7 09 LSRG 2% O () ). B SR 2 5 AR B, 2011, 26 (3) : 334-338.
Li Guangdong,Gao Xinbo,Zhao Li. Video retrieval based on static frame feature analysis[J]. Journal of Data Acquisition and
Processing,2011,26(3) :334-338.

[16] FLUE P4, B e 5. 56 F Z R AE A SVM R SCA B RRIE 4326 05 12 [T ). B0l R 4R 5 4b #2008, 23(5) :569-574.
Cheng Juan,Ping Xijian,Zhou Guanwei. Layout analysis based on multi-feature and SVM[J]. Journal of Data Acquisition and
Processing,2008,23(5) :569-574.

[17] MZ5R.ELR. ELRREREEATETHANE LRI B0ERE 5403, 2008,23(1) :84-88.
Zhou Zhihao, Wang Shitong. Content-based shot retrieval by on-line clustering algorithm[]]. Journal of Data Acquisition and
Processing,2008,23(1) :84-88.

[18] Rui Y, Huang T S. Mehrotra S. Constructing table-of-content for videos [ J]. Multimedia Systems, 1999,7(5) :359-368.

[19] Smith R. An overview of the tesseract OCR engine [C] // Proceedings of the 9th Intermational Conference on Document A-
nalysis and Recognition. [S. I. ]J:IEEE, 2007 629-633.

[20] Wilbur W J, Karl S. The automatic identification of stop words[]J]. Journal of Information Science, 1992,18(1);: 45-55.

[21] Hull D A. Stemming algorithms: A case study for detailed evaluation [J]. JASIS,1996,47(1): 70-84.

[227] Rosen-Zvi M. The author-topic model for authors and documents [ C] // Proceedings of the 20th Conference on Uncertainty in
Artificial Intelligence. [S. 1. ]: AUAI Press, 2004 ; 487-494.

[23] Li Yufeng, Zhou Zhihua. Towards making ublabeled data never hurt [C]// Proceedings of the 28th International Conference
on Machine Learning (ICML'11). Bellevue: WA,2011. 1-1.

[24] Joachims T. Transductive inference for text classification using support vector machines [C] // Proceedings of the 16st Inter-
national Confernce on Machine Learning. [S. 1. J: ACM, 1999: 200-209.

[25] Bennett K, Ayhan D. Semi-supervised support vector machines [J]. Advances in Neural Information Processing Systems,
1999,9(2) . 368-374.

EEE I

FH 1989, &, WL W5
A WESE D ) s AR A N
KM Ak 3, E-mail ; wang-

minxidian@126. com,

T (1977, B, @l Az,
W 9¢ J7 . B A% 5 5 5y
Mro

X (1987, %, - HF
geAE R SR 7 1) 455 3 IR

HEHEAL.

—
-

-
-

N

EEE 19729, B, 5. K
VLA BRFE T 1) - HLRS 2 )
58 g8 S8 RN 5 A

NSO/ I 451 = {4 305

Fl L.



1178 HIEREEH LA Journal of Data Acquisition and Processing Vol. 31,No. 6, 2016



