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Abstract

The popularity of bullet screen text data provides a lot of new text data for short text processing
and real-time data processing. Firstly, this paper systematically summarizes the researches on
bullet screen text in recent years, and then analyzes the deep data of program video bullet screen
based on text mining technology. This paper focuses on the key technologies and basic processes
of bullet-screen text emotion analysis, including text acquisition, text preprocessing, visualization
o (E

FEHER .
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of high-frequency words and word cloud images, bullet-screen text theme word analysis, bul-
let-screen text emotion analysis and other modules through Python to complete bullet-screen
emotion tendency analysis and explore the data structure and text characteristics of bullet-screen
text. Improve the accuracy of emotion analysis of bullet screen text.
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2. XHEKEm
2.1, BEMR

SRR SCAEE HRAT, RSO AL BRI SN B AL BB A OB SO . T R
e KB RH PAT INRIAE G B, AR 243 B Seafom SOAS JRITAH SRR Lo AERIT STy T, [ A A
KRB TR TR A R BN BE 2 A2 EHL AR OUR, R AR Z¥RRE
T RE . HEBELAE[LTIR A SCHRIT TR AN SR B B, MRERE RN 351 & ) SEPRee B LA A, o
TAEAEA IR R, RO E WA A ROE G BB 2] MR RG2S Bid, o
RIARE S BT A SLFIETT N BRI F =AM HATIRANRIT, I 45 5 IS DR (K ARy
PR AE; XA A [31LAIE F BRNE  FLR ARkt , W 7T B ufi B OE S 454 fRide. miTshiR=
AT, M AEEE B uli SR AT 5 AR I IF T R S B S AR — B L [AT38 IR R A
SO, R IUSRRROR 538k e 2 TR A LR & B ahig i T S R s B =[55I
SRRETNRE, KSR SCRRE AR A E N BTG 7).

2.2. BEMXABROH
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175 ] LI PP 70 Tt A 40 %o L SR AT R AV () DU R, A 1 ] 2R AT AN SO
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3. HiIEMIESERIWE
3.1. Rt

E B GRS T AM 2R L i “BRYE” R, DASERS . RGOSR SCACAIF A R, B AR
R4 R BT S5 22 P SR T SO 5 0 2% BELS 2 TB] RO AE SRk o 1 S R FH X 258 TR H R AR 48 4 X 4%
BEIE ARG S0 s, M H Jieba FESCEI M, ZBRfERIE . BBREET. TR T £ SCAFS. Al
Tl e E K A Se i, 2T WordCloud ZESEEUR A AT AAL, FEiEIE SnowNLP 5 0 255 B v gL (1)
15155, 12H LDA BT 80 T2, SB35 R 17 88 40 2R = oM A SR Python 4
FRMCH: R TV (FAEARE « #RZE) 5 H AU RS B, G35 N BT SORYZ I . #0s U8 -2 4 A
FEIE T, DARFCIXIETT H BB AL 7 A P s BRRE o

3.2. BIEREE

ABIARIET (EAERE « BIRZE) IR RSO, BT R TV WG T ol 4, 4
B T AR TG R AL, IEHT B ARMI UL URL 284k, St W02 70 bt & B 0 T S 418 o R, )
A5 FER 5 T DABRE SR 1 2 BUREUALEE . L yont H bR T s Mk T M 2 05, REBIBEE 80,
P T 19X R [ ) B 2 JSON 4% 3%, FRATTmT LR json.loads S ¥ #EAT ELEEMR AT, B iEAT B 74k
Forh A s A A8 L B TEIR N A S B ARSI I Python SREX 7 P2 SR TV T B AR, « s
IRZE) At IR, SRR EEIL 499,552 %%, A —1 58,624 4%, fH I 32,854 %, A =M
31,867 %%, ZBVUM 29,911 %%, T 33,714 5%, /NI 43,984 %%, 5L 43,015 2%, A /\JH 36,424 %,
H LA 40,763 5%, FTHA 32,429 %, HF+—HA 34,885 %, T 1 56,698 %

3.3. WHEFE

Table 1. Raw danmu data

* 1 RIS EIE

stype id uname content time  v2_up_count

0 16060732 7090015395617111103 EERRT 849 46

1 16060732 7090488499150211585 W IC% 3 A 68 75 AR5 5

2 16060732 7102294921877124693 A2 W55 A RE K T 0 2

3 16060732 7100506720831353348 AR ARG, s S 2

4 16060732 7090144944715893193 ZIEFR T 3

5 16060732 7117112348614071712 A2 Im 5 AR K T 0 1
£33 ISNREE B TE R

6 16060732 7090887879569445480 z;?§ﬂ%j’ (gorgor ZELERE 50 41

7 16060732  7090148049977253921 EARGEARG 1960 174

8 16060732  7090015958257827958 KT R TEESS AL 11 1000 30
BERRETL LU B TE R

9 16060732  7094104437454640394 ;;??ﬂéj’ (gorgor ZHEAERE 9

i3 Python TEHUSRAG KB HR: SCAKE, TR RO HR Bdn g . o S WieHR 21 i 5 R B 0 17 7
ARER, TEBEE BRI, ERREEIL. RS RGOS LIS E . RS, AR RS
W, AN AR HER, EREON SRR, &a, RIEHEE s T 0. IR
SRR 1, TEURACEE AR LA 2.
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Table 2. After cleaning the danmu data

* 2. ERERERE

© 0O N O o B W N -

=
o

id
7090015395617111103
7090488499150211585
7102294921877124693
7100506720831353348
7090144944715893193
7117112348614071712
7090887879569445480
7090148049977253921
7090015958257827958
7094194437454640394

content
BHKT
NE A 5 AT A
T2 IR 55 KA R T
WA
ZIGPK T
TIN5 KA R T
RIEKT
TG
KT
SRR T

3

time
849

5
0
2
3

0
1000
1960
1000
1000

count

46

R O O N O

41
174
30

N 1
SEL]
HAtr
Hofth
Hofth
2R
Hofh
HAt
EAY
Hofth
HoAth

Figure 1. Character mentions

1. NYHRRORE

TEE 2085 “MHEC ORI, 3L 3817 %

XHEVE A RT3, A NYISE R AR BT N3 R 4e i, W 1.

id content time count AYMER
20 7090602397388075478  MHEWIFE=E; 3818 51  IHEX
42 7096513913070007994 MHEW/EARFR 6095 1 HHEX
361 7090453576771098000  HhF#EFIM{E. 60151 4 HHEX
466 7092211073095024661 W& 77135 1 HHEX
496 7092017391544647142 M52 82602 3 MEBEZ
497862 7132344677796987859 &M THEEN] 4163069 1.0 [HEL
497874 7118774646989120557 MHHEMMTHEEN] 4165236 2.0 B
497969 7118625903681406914 MHENEGTE 4181607 17.0 HHEM
498010 7118737839119313168 HEETS 4188186 3.0 MHEY
498524 7118937933055865576  FOLESCIAFIT 4279000 1.0 MHHEX
3817 rows x 5 columns
Figure 2. Ye Qianwen related danmu data
E2 5 “MEXHEXESRIE"
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3.4. SRS
1840, xeifa* A B IS TF-IDF j2 — i F T1alER R 5 ORI RIS A, 2R &S
A& B I P — Lw DL A0 To o B 1A, [R]BOR B R N SO ) B B A 1A] . TR-IDF 8 jik R ) 8 2%
ey
AWFFTEE TF-IDF B & A, # 3 4R+ 8 E i .

Table 3. Top 10 most frequent words
= 3. HERRI+S5nia

Word Count Frequency Word Count Frequency
psalin 256662 0.026019851 % 10273 0.010416255
N 16302 0.016529328 XU 10108 0.010248954
Ze{ 15501 0.015717158 fiEF 7685 0.007792166

JE & 14702 0.014907016 s 7123 0.007222329
K 13901 0.014094846 g 6396 0.006485191

3.5. WordCloud iR = E %%

AL Python 41 7, SCURGAANTTTRLL. ) SIS 61, 4t W B2 AL
FZE, W, 4B ﬂleHEM%%W&ﬁ%*%EﬁﬂI“,Mm“ﬁ%”“F%”“7
T CEWT R S, EHFASED, LRI B SR, pln e
PRTHET T %

Figure 3. Word cloud map of the whole twelve phase
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Figure 4. Word cloud map of the eighth phase
E 4 E/\HBA=E
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XA G5 A Nk HEAT 1 = B 21, LK 5:

Figure 5. Lin Zixiang’s personal word cloud map
5. MFHENNIEEE

Gl N S NSIGE

Figure 6. Word cloud map after removing guest names
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Figure 7. Topic consistency curve

7. BRI ELE

DOI: 10.12677/airr.2023.124039 367 PNER ST IR YN


https://doi.org/10.12677/airr.2023.124039

LDA = USRS J& — P SORY 3 AR i, i AU B i SCE AR R L — e R R A R, NS
XA F 8 DL — e MR I — NI, RE A TN R BRI . LDA FE RS AL FEE 238 7E 1T L
ST At ) P AR 5 B 20 A 43 B SRS S RRNE R 2636 0 A, T8I Gibbs SRAYSRAS 2 SRS 1) 5L
B~ F AT - FE AT .

FIF LDA BEBIKHE B J5 9 SO T F RIS, X HL Y 3 A SE ks A B A TS e 4l
SRIGE AR M, EEATIERIE, EEIET LDA BRI, BIGERILEE, M.

AT 8 — Bt coherence /£ LDA BRI PFNARE, TR — bk, U BB AT . i
I S E S R St 2 B (L] 7), R RE .

RGN 7 fhsk, vTRLIEHE 20 VR NmAE E g, B E FEEusT AR R, /G
20 H FREOCHER], WHCHT LA A R Rk 4.

Table 4. Five groups of subject keywords
< 4. RAFMEREIR

Hd it | H=A EH UL ERIEE
B T H fa =y i e
AR IR EbsE i N
TR =T AN EE )
T i ME T =gl xH
=g e i 2 A
KR I Rz 3 s
B uf e Ly 32 Fi
e P W4k T3 Je T
EiSS T+ A RE A R
K& Bt EES (IES A5

A3 Y pyLDAVis % LDA R REAT A A4S 24 J2 b a1 A STk e A i o, LT IR 8 151 9,

Selected Topic: 1 [ Previous Topic | [ Next Topic | [ Clear Topic | Slide to adjust relevance metric:@)
| | |
A=1 00 02 04 06 08 10
Intertopic Distance Map (via multidimensional scaling) Top-30 Most Relevant Terms for Topic 1 (6.8% of tokens)

0 5,000 10000 15000 20000 25000 30000 35000 40,000

Marginal topic distribution ‘

2% I Estimated term frequency within the selected topic

Overall term frequency

saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | w)/p(t)] for topics t; see Chuang et. al (2012)

5% 1 ee Ch
2. relevance(term w | topic t) = A * p(w | 1) + (1 - A) * p(w | t)/p(w); see Sievert & Shirley (2014)

10%

Figure 8. Distribution of contribution degree of the first group of topic words
[ 8. E—HEIIAERMENMIER
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Selected Topic: 2 [ Previous Topic | [ Next Topic | [ Clear Topic | Slide to adjust relevance metric:(2)
| | | | |
A=1 0.0 02 04 06 08 1.0

Intertopic Distance Map (via multidimensional scaling) Top-30 Most Relevant Terms for Topic 2 (6.2% of tokens)

e 0 5000 10000 15000 20000 25000 30000 35000 40,000
st
75 I—

Marginal topic distribution
Overall term frequency
2% I Estimated term frequency within the selected topic

5% 1. saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | w)/p(t)] for topics t; see Chuang et. al (2012)
2. relevance(term w | topic t) = A * p(w | ) + (1 - A) * p(w | t)/p(w); see Sievert & Shirley (2014)
10%

Figure 9. Distribution of contribution degree of the second group of topic words

9. BTAFHIAIETIRE S HIFR

4.2. BT 1ERIF8 SnowNLP RS+

SCANE RO TR B E WSRO X EA PR — R TGRS s, — Mo T
WU ST 51 o T 166 JRam] S F) 077 vk e 5 B A S A R i, 1) R TR RV A T, AT
A RERRHER . KHR > (KIRT T2 e R 1 22 AR R SRR A SN 52 & I I IR i, RS 25 5 SO K Rk
LERR SCARBEAT T BB T B, AR AR5 I S SCASFRAB ) 175 A 17

id content time count AR score L

)3 %

211203 7103002152668220297 F— 2017 3.0 Eifth 0.550351 1FE
25671 7091256542382538695 HSofh i— e EISEE 2734026 3 Hith 0.750436 T
387247 7113557777840887477 VEWZRWT 2191000 4.0 Efth 0.481961 fam
364648 7118333528077280258 1 5228183 1.0 Hfth 0.526233 1F@E
33448 7090535730905626323 it 4034425 4 Hfth 0.500000 thiy
199953 7104473939177723066 BUSIRIBE = 4426896 1.0  HREelg 0.581475 T&E
215278 7107578225579559228 FHAALRARE 704093 3.0 FA5 0733247 F@E
31974 7101593820004874084 ﬁﬁfgﬁ#M%Eﬁﬁﬁﬁﬁ_'ﬁﬁig 3787682 1 Eith 0.444676 faE
352453 7118356553397003312 iy 3146894 2.0 Hith 0.823529 F&E
210205 7102803583445014512 I'FRARFREEHIE 6239000 1.0 Hifth 0.856198 1Fm

Figure 10. Emotional tendency of 10 random bullet screens
[ 10. B 10 KTV ERAE

A EEIZE ] Python FR25 = J7 FE SnowNLP JE X 3 5 SO AR I T 15 BT 5 15 /8¢ score FRoR 1 3 SOAC
PR HINER , FREEIE O 1RGSRz, FREEIE 1 15 RGEAI N . JEIT score K e (1) 4% B [ 1R 47 1E 1
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PURS S 7/F:4

TR AL M G S 28, 000 s 1 e LA 10,
2R R AR T I, B T R AR A A, WA 11,

FRERAN RS AEAR

2.0

1.5 1

Density

0.5 1

0.0 -

0.0 0.2 0.4 0.6 0.8 1.0

Figure 11. Overall emotional tendency of bullet screen

11, BREEAER = E
[ X 25 58 SN N ISR AT 1 B 5, A9 A N S IS S 0 S5 A, T LASE N B
PN FaR RN EZRE, W& S 5K 12,

Table 5. Emotional values of guests
#5 BERERME

FIE AT I T AS 5

E %N 0.297218 EARG 0.764539
JE S N 0.531607 R E 0.777243
2 0.534056 HHE L 0.807578
L) 0.535515 2R 0.822832
SEL7 0.544661 T 0.839573
Fos 0.627316 X 0.869717
LR e 0.632644 N 0.889022
B 0.683366 T 0.918188

R BT R Wi, A RIABICE(E 42 0.8 DLE)RIVEAE(E 7042 0.3 AR), ik Py
KR HEAT o] o [RIREIE I 3L PRI S, L RSB, FLR, 20 T30 P K SR ) kgt
1T LDA B2k, 5 L— LDA SEIR S BT X ELi it A BT 240t AR 1 /™ AR ) SR A
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PUES AV E

AR X P S 155 IR 1)
AR R

fTf: 9.01% -

 IETR: 90.99%

Figure 12. Audience’s emotional tendency distribution towards Ye Qianwen
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