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Hot Topic Detection Method of Microblog Short Text Stream Based on Feature Ex-

tension
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(1. School of Computer and Information Technology, Shanxi University, Taiyuan 030006, China; 2. Key Laboratory of

Computational Intelligence and Chinese Information Processing of Ministry of Education, Shanxi University, Taiyuan 030006, China)

Abstract: With the rapid development of social networks and Internet, a large number of microblog short
text stream data have been produced. Discovering hot topics from microblog text streams in time plays an
important role in topic recommendation and public opinion monitoring. To solve the problem of sparse
features of microblog, a feature extension-based hot topic detection (FE-HTD) method in microblog short
text stream is proposed by using microblog comments to extend the features of microblog. To complete the
feature extension of the microblog text, firstly, the comment text is selected by the influence of the
comment users and the number of likes for comment text, and the feature words are extracted from the
comment text by word co-occurrence and term frequency-inverse document frequency ( TF-IDF) method.

Then count the word pair speed, word pair acceleration and microblog text strength of the microblog short
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text stream. The burst feature is calculated by word pair acceleration and microblog text strength. Finally,
the variable length window range of hot topic is determined according to the speed of the burst word pair,
and the topic structure of hot topic in the window is obtained by clustering. In the experiment, the proposed
algorithm is compared with the text-based topic detection (T-TD) method and the burst words-based topic
detection (BW-TD) method. The results show that the accuracy of the proposed algorithm is 76.4% , and
the recall rate is 78.7 % , which are 10% higher than those of T-TD and BW-TD methods.

Key words: microblog short text stream; feature extension; hot topic; user influence; incremental clustering
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Table 3 Microblog text extension examples
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Table 7 Detection of some topics
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Fig.2 Comparison of P, R and F, values of four detection algorithms on different data sets
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Table 8 Effectiveness description of topic detection
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Table 9 Theme structure of hot topics
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Table 10 Influence of different values of # on P,R and F, values of the algorithm

LGRS JZ P R F,
0.15 0.642 0.671 0.656
DB-F 0.20 0.752 0.791 0.774
0.25 0.762 0.579 0.658
0.15 0.558 0.667 0.608
DB-S 0.20 0.776 0.816 0.795
0.25 0.807 0.542 0.648
0.15 0.589 0.641 0.613
DB-T 0.20 0.764 0.812 0.787
0.25 0.816 0.473 0.598
5 ZRiE

AR SCH B SCAS PFAE SCAS AT P A5 S B T — ol T AR O 3 194 B0 o8 S W R 3T A )
To o B T SO B O B DT 40 SCAR , AR M 3 R RN ] DX 43 B A BURR AT 5] 8 5 SCAS B EE A 3 X
T B2 R P S AE, R T AR 5 A ) 0 ) RE A R T A K ) A S LT 1T T e e SRR AR B B
F PR R ) RS R o T TR T £ SR B L SR R T B Ak 5 R SR AT S 0, S
T TR L B A S A TR o A SCRIT R D7 vk AT LA T R R SCAR i B A T AR B, R A S R 4
S A M LAY M S AT ST AR A

S E 3k

(1] oA JGGH 323008 45 22 RN R) ] 4 55 SCAR 2 MG 45 2 I B R [T ], 7P SO A L2441, 2020, 34(3): 64-71.

CAO Zhonghua, XIA Jiali, PENG Wenzhong, et al. Multiple prototype word vectors and text topic joint learning model[J].
Journal of Chinese Information Processing, 2020, 34(3): 64-71.

[2] LIJ, TAI Z, ZHANG R, et al. Online bursty event detection from Microblog[C]//Proceedings of ACM International
Conference on Utility & Cloud Computing. Piscataway:ACM, 2014: 865-870.

(3] #Egk, P, U VT e T DA LAY (3 FHURE SCA 2 4 55 WEFE L], B/, 2020, 41(12): 58-63.

DONG Wei, PANG Feng, GU Weijiang. Research on large-scale text mining algorithm based on LDA model[J]. Software,
2020,41(12): 58-63.

(4] PS54 T LDA S 0RAL Y o ROHT ) 35 8  BUIF 52 (D ] b5t b 5 2838 K2, 2019.

Y1 Xiujuan. Research on university news topic discovery based on LDA topic model[D]. Beijing: Beijing Jiaotong University,
2019.

[5]  KIEJIN P.A design on informal big data topic extraction system based on spark framework[J]. KIPS Transactions on Software
and Data Engineering, 2016, 5(11): 521-526.

[6] MEHROTRA R, SANNER S, BUNTINE W, et al. Improving LDA topic models for microblogs via tweet pooling and
automatic labeling[C]//Proceedings of International ACM SIGIR Conference on Research and Development in Information
Retrieval. [S.1.]: ACM, 2013: 889-892.

[7]  WANG lJing, LI Li, TAN Feng, et al. Detecting hotspot information using multi-attribute based topic model[J]. Plos One,
2017,10(10): e0140539.

(8] Ak 3T 575 Labeled LD A BEAL A 1 U2 AR (D). & 45 T Tl K%, 2015,

ZHOU Xianlin. Microblog topic mining based on dynamic Labeled-LDA model[D]. Hefei: Hefei University of Technology,
2015.

[9] FUNG G P C, YUJX,YUP S, et al. Parameter free bursty events detection in text streams[C]//Proceedings of the 31st
International Conference on Very Large Data Bases. Trondheim, Norway: [s.n.], 2005: 181-192.

[10] ZEBUA AR, AN D5 . Rl Ik P 4 A0 0 2l 1 4 e R e R 5 [0 ], iy b R 222 i (A AR B2 1), 2018, 38(4): 416-422.

LI Hancai, XU Jianmin, WU Shufang. Research on hot topic discovery combining temporal sequence and fluctuation[J]. Jour-
nal of Hebei University (Natural Science Edition), 2018,38(4): 416-422.



632 o RE B L Journal of Data Acquisition and Processing Vol. 37, No. 3, 2022

(11] D58, BEZAS 3 FH ™ A7 by 582 W) B AR08 5 A 3G ARG 0 D vk [0 ). R B2 R R 224, 2017, 47(4): 328-335.
WAN Yue, SUI Jie.A new method for detecting topics in microblogs based on user behavior[J].Journal of University of Science
and Technology of China,2017, 47(4): 328-335.

(12] ASAESR ¥ 2F e, Jk Ak €, A5 Rl SO o % AR I () vk [0, 7H B BLRL %, 2012, 39(1): 138-141.
ZHENG Feiran, MIAO Duogian, ZHANG Zhifei, et al. A method for topic detection of Chinese microblog news[J].Computer
Science,2012,39(1): 138-141.

(18] ZE22 FABRR, A% T . 26T I ] 67 11605 FH P 47 S B9 i 1o 5 i Aas ) 7 v (0] 7 0L S 805 T, 2020, 48(2): 383-388.
CAI Ying, YU Yuecheng, GU Yu. A method for breaking topic detection of microblog based on time window including user
behavior[J]. Computer and Digital Engineering,2020,48(2): 383-388.

[14] LI Junze, CAI Yi, CAI Zhiwei, et al. Wikipedia based short text classification method[C]//Proceedings of 22nd International
Conference on Database Systems for Advanced Applications. Suzhou, Chinese:IEEE,2017: 275-286.

[15] GAO Longwen, ZHOU Shuigeng, GUAN Jihong. Effectively classifying short texts by structured sparse representation with
dictionary filtering[J].Information Sciences, 2015, 323(6): 130-142.

[16] CHENG Xueqi, YAN Xiaohui, LAN Yanyan, et al. BTM: Topic modeling over short texts[J].IEEE Transaction on Knowledge
and Data Engineering, 2014,26(12): 2928-2941.

[17] LI Peipei, HU Xuegang,ZHANG Yuhong, et al. Learning from short text streams with topic drifts[J].IEEE Transactions on Cy-
bernetics,2018,48(9): 2697-2711.

[18] DUAN Yu, LI Chenliang, WANG Haoran, et al. Enhancing topic modeling for short texts with auxiliary word embeddings[J].
ACM Transactions on Information Systems, 2017,36(2): 1-30.

[19] PAULO B, MARCELO P, ANISIO L, et al. A general framework to expand short text for topic modeling[J]. Information
Sciences, 2017,393(2): 66-81.

[20] 5K . I G R K 07 3 AR R A SE D ). bt b s sgil K%, 2018,
ZHANG Meng.Research and implementation of microblog hot topic discovery method[D]. Beijing: Beijing Jiaotong University,
2018.

[21] LIUCY, CHENMS, TSENG C Y,et al.INCRESTS: Towards real-time incremental short text summarization on comment
streams from social network services[J]. IEEE Transactions on Knowledge and Data Engineering, 2015,27(11): 2986-3000.

(22] @A, W BT TF-IDF 53k R i) % 3L 40 )5 80 5 52 ST ). 5 BARBF 5, 2020,46(5): 39-44.
JIN Yujie, YUAN Ming. Principle and implementation of new word discovery system based on TF-IDF algorithm[J].Informa-
tion Research, 2020,46(5): 39-44.

(23] ZEHGLr, B{NHE, T3RM, 45 BT A8 6T 11 0 O 5 A i AU I Dy ik (7). S FSE ML 5 5, 2020,37(5): 31-37.
LI Yanhong, JIA Lina, WANG Suge, et al. A method for detecting breaking topics of microblog based on dynamic window[J].
Computer Application and Software, 2020,37(5): 31-37.

[24] HE D, PARKER D S. Topic dynamic: An alternative model of bursts in streams of topics[CJ//Proceedings of the 2010 16th
ACM International Conference on Knowledge Discovery and Discovery Data Mining. New York:ACM, 2010: 443-452.

(25] BLGHE . AT 5 S ial 3G B AY S 5% 2 i AR M [T). 158 01 2 B = 41, 2020, 39(1): 138-141.
WEI Jingxuan. Bursting topic detection in microblog based on bursting word co-occurrence[J]. Journal of Binzhou University,
2020, 39(1): 138-141.

[26] LEI Shi, GANG Cheng, XIE Shangru, et al. A word embedding topic model for topic detection and summary in social
networks[J]. Measurement and Control,2019,52(10): 1289-1298.

fE&E ' I

EHLA(1977-) ,BIEIESE,
o, W R R B Tr
] O 2 i PR T
E-mail: liyh@sxu.edu.cn,

B PR (1996-) , &, 0 - WF
gE A WESE T W) - RO 42
P o

FEHK(1964-) , L WA,
BB BT AR
AbFE HLARS AT

= E(1965-), B, A1,
W, ogrm . A TR
fig R IE 8

(3. 2H%)



