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Fig. 1 Evolution of food safety public sentiment
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Fig.2 Food safety public sentiment architecture
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Fig.3 Data crawling flow chart
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Tab.1 Online public sentiment index system
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Fig.4 Construction of indexes for assessing food safety online public sentiment

WA ik A1 65 % A W7 2 o ik (AHP) | 301
XARBOEFIIEAG TR AL 1 £ 5 2
ARG R SR 1) T PR LR, R SR AN 45 2R
AT AR R A S AN BEALIE | E 2 DL bE AR 5 % 0
WBGE 2L 5 R R0k  Zougeihik £
5 R ORDRE S35 M2 40k 5F 0 R LAY

5 BIRA B AL (H i T RO S8 T o SO 1Y
E T HIE , ANBE S W R SR R 45 i AR 1 EE P AR
e A TRAS G AT AR B b i /1 I 11 45
KTV B4 SR B R B AR, AR
LR B0 B A0 )RR T ] 5 7 P A 5 1 B AR
X — AN KIE HT ., I, 7 3 B9 8 475 1 7 X



170 BB ROR AR

2023 49 H

WFFE B B DL 20 BT i BEAT

4 ARREMERETERD T

PR A 0]k B 2 A ) R 2R S
1713 EL X P B 2 4 B R H R B 9 R £
ool L2 4 P 1 D00 246 BELIGE 42 o A AR BRI VR L A
IS0 AR 722 4 I 405 BRI B0 3T T A4 4
BRI 15 D RAEPRA BUE AR IR R A
IS R AT S | R A T 20 i 4 4 T 4%
EEL BP 2R 2 U AR, ST A Beau-
tiful Soup JE X G 1 F 5 f9 Bds A7 R 4R i
NLPIR -5 $2 (A H2 11 00f SR 45 21 i B4 ik 47 4k 3
AV T L il 2 4 ) 45 BELGE T 35 52 70 B 17 ol J 5 %
AP HARZ BH SCHE AR, IR I3 T HLRE 4R (19 5
PR IR X 18 bn AT i A, B IR T ' %
A2 B I S AN R e, kb el xR R
Frofctt TR 1B il 4 ) 24 BEL IS A 1 15 AL 0 BT
g8, BT T & LB S EOR A M
P 2% {5 S A 1) S B L BB M TR L B A A A A e A
(AT ALIEIR o Geng 45157 SR 2 UK 43 12 1A A B
o7 2] U N7 ) OB X il 22 4 b S AR B 1
AR TAFE . Wang 5520 g T —Fh LT H0R
ISR 22 0 445 A RO 8 i 2 R T R G, R
SRR 2 -5 AR T FL IR 00 5 AR R ik s A 7 i 4
HlE SR IR B O 11 S U . Wang 5517 SR HIRO
IR IETTIE VAN 25 B By £ SR R RN T
22 265 HE S fe A B R AR T A [ BB A Y
Bah B A S T — R AR R S

5 XKFERRKERZEMEEBFWME
POK

1 4 0 4% B TN BHL S A 1 R,
4% | B 1B b 2 A S Gk — 25 i 3 DA S
EAR Ay Vi P g I - s R (o = 1 DR G 7
Berp  BURRTT A BRI E A Il S 5 98
RN R e, PRk, IE S KR
TR A DL R A A VE R RITIRE s B
LA B S BT R 5T , R R B T 46 00 48 S 2
A BAE AR ISR MU B AR 45 5 B & A L
fEHUALFERE ST,

5.1 MEBMRERRTEHBFEMEFMBE

GBS R 4 4 B s BT T

PR ekt =R ZI w45 1 AP BT f 4 T,
ARG AV BRAE | 8 S PR s I RN ATLR 8] 6
BIL , T3 45 K S AR P 267 15 () 9803, B R £
G B, S a7 B PR A UR B B
Ze[A) L, 4 TE A LA B AL A% | DABE R i Bsf
ARG ZE AR SR IEAT3E 20 ook BELAR 10
FRER T R T S B W WACER RN Ay M B R AR
B, oI LI KT i U O 58 TR B B AN
IR AN R B BER SBORH LA it - ORI 8 57 A HE 1Y
3 SR P | R B VRS b A B RS A KBS TA
XU, P S5 £ i e 2 B F B i e B AR B
ARHALIB LR AR, LA ARAE R _EXHEF BT IE
AIPFIE D/ B T I 2, 1 BEL I 38 0 S 1 7K, A
B2 = T BOUR G AT . ISR BT T KB &
IR 22 4 LTS T A T80 (7% g ST, ) FH R B0 o 4
M HEATAR B3 2SR AR, 7833z FHXUR: Wl | il
B E B B R RO T ER A AT, BB
PR B KRR | S B S LS e 15
v LS T (A R
5.2 HEFAEEEAR

BARAE T BN 520 R E , 15E T F BAL
FEAREMR S TR R A A TR R L AR
i A G BOM AL PR LR 2 A A5 2. BritbZ
Ab AR AT DA G R O R A — S R i 3 B
HOWm R, Em A LR AN E I R F e
652 ], DT 7 A= 5 Wie) BEL I i F R B ROCR . BURF
NS5 T8 SR OCHK B, — B FEh SRS
VB, s ek, 8 5 A0 2 B 05 8 B R, DU = 19 4L
PP AZ I8 A AR BIUE A, 40 Hr 5 B S 3l
BIEE RBUA T M4 AR e E L eE
J5 W3 b Ko B & A R R AR S 3 E S AR B
RGNS 5 MR e Z e R
YEFNGR S, LB S5 SOl 3 M5 451 & S i 22, 3 m
HMERMHEEK R, XA AT UEEEMmLeE
PP (R BF IA 0ERT R X6 B Y 1) £ W N
ERET), R T ARAE £ 5 & A g R h
IAE R 5 A 340 10 R B A i i Ak AR 534 E 2
P32k 2 B AR AL & BT, BB 2 &
1R B (R B, SE i &34 |
5.3 EiuAfIREEREH

AL 7R B G A R, T
25 A PN K I T S BN A, 0T B AL AE
S TR R BE S R A 2 5 i R ) 8% BRI 0 7 AR



Fa1E S5 Bt T NLPIR HESRAY B 5 2 4 X 45 B 45 PR A A 2R ) 171

BRMPEFI TR I, 7E D) 2% LA S50 L ) Y
R Al BN 7 P AR TR i Jo R 2 Y 0 A
ST, e m Al A F R, X B BUE R Gy
BOR B AT, kA A R Al
SRR TS, ANAG AT I B, B s R HH A i AL 2
ST, BB AL /o8 S B I fE R AL
FEA B Tl AT ST, OF H A AR el B ik
(B A2 48 A7 B T3k sh A lb 4 v A2 = o dE . Al
e BRI S & B AR AR A5 B U XA 2
SRS AT B R W 1 28 SRR N R 4 L A
VERT, S ok R HH AR 22 DT A9 a5 W, A7 A% [l i
PO R i 14 S T e, BB A SR I R Y 2 DL R 3L, hy
Al A 2 R BB AR Aol 75 B S A AL
il il 2 0T AR A RS S, &S BUN
i, AR 45 SR YA E i 5 o R L8 A
HUFA R BEE T i B 1 S S e, e i A A
FH O B SEBR AR B ANEE 2R, I B i i, 42 08 4ol ¢
W N INTE R G HERE
5.4 fn3EANCEE M B E IR R EM

BEE 2 TF Ak 2 B D R i, N R A 1% K P Y
AW v, B R R A 22 4 i S AR H O 4
[ R 1 N IR Q) T S (R S K
B ERE A RS 5L KT i I 4 B
TR 5 BE, Al 19 2% B af |19 4% IR A0 B g 5
S, DL s R RN B 728 55 22 TA] /Y R 4 B
B, i i R, BUR BE B8 X W) R 7 B Y G
FE RSB R DIE RS B 1 R R U TS
TrERE A RN OO 265 3HE A R R0 2% 32 R N T LA
SR O B B 5 98, 1 5 T B G 0 2% A
TEG 1 M R 2 5 1 e 42 ) 2% B T 3l i B AR
YERT . AT R PR B2 b & 4% 5 3R A ) i A
I, 51 M RS 5 Rl 22 4 0 265 LA 21 s 1
WRIETHE . BURAT J A 2 AR 15 26 2 Ik AT B #%
SO AU AR A 0 2% BELIE 18 DR KU 2 i A AR
AT AR A5 AT A0 A0 20 1 5 | 5 0 245 BELIS ) g
T3 SRR BUR A AF 1, 3 2 BUR L R 45 38 7 A9
ZRELE AR A AR, DR, 2 0 2% £l 22 4 BRI
BRI, BUR R 2R 51 S BEE | BUR 77 BE L i (o]
7 [0 245 BELIE  F 0 4% BRI R AT A 20T | S, R R R I
IEAAE TR ARSCRF A B TR THBURE 42,
Bk 22 2 MR AL 4 O RS A T 2
S, 28 AN BELIE{F EL I A B BE ) R 2R 2k
VATANI IR0 N e 7oyt D RN 1A € L e o R =

JI A ) 4% By S o A B R A AR R I 2% 308 Y
R, 3R R 23 5 3R o, fe dE A A Bl
%245,

6 % it

KBRS, BB = 65 H A H B H
S, LU AR 02 AR5 D A3 6 357 R A I 4
Bt T, AT 3R B R Y 5 A 5, iz
] 9 BB H 5 3 22, 7 A A0 50ds 1 DL g X
Koo FERBML (R 58 KB, BRI 125 K 6 i
B0 ) HICHE | A A1) 2 T I T B ) G B B B, R b A%
oAV ORI R 2o EL R AR R AN R 2 ik
ARBEE  [n], QRN N ECAL 2] AR AT RE S B Ik F
AT 7 A B A A AR 2 R T R R
AN TRV AZ T BOR 4 1) 1) 2% 238 11 g )
FEANWTI S, BURF L BEAR 23 0 Aol 137 K 62 2
SR PUE R B  E A E, Hit, &k
WO SR T B, S 4w R A B {F R, T
W TR R, XA SO AE 2 RS (R R
PEFTERAR 3 AT, SR IO R A RS B TR i M
ZREAE 5 B, A RE AR X B L B R R
AL PR A B, JEBURT LR ) 2% B 5 M Sl 5 2
AR EFR Ak, REEMA TR BEA BT K
2 48 T o A M A AROR S A S8R IE W B
R AT SR, $ TR A I, AT O B
S, HOE T B A S B E gE—  RDOIE

S 3k

(U] w el . fl B % 9 ) BELITS 5 1 5 25 00 A - 6 T 2016
FENEGZ eI R T]. HESE
£, 2018(5) : 50 - 55.
YU G M. Characteristics and normal distribution of public
opinion in health communication; based on quantitative
analysis of domestic food and drug safety hot events in
2016[J]. News and Writing, 2018(5) : 50 - 55.

[2] kA, BIBAIZALIE . IS JrE MBS [ M].
Kt Kt REBe il it 2003.
WANG L H. Introduction to public opinion research: the-
ory, method and realistic hotspots[ M ]. Tianjin: Tianjin
Academy of Social Sciences Press, 2003.

[3] X% MZEFRIRMIE[M]. Kt REARTMR
#t, 2007.



172

BB ROR AR

2023 49 H

[4]

(5]

(6]

(7]

(8]

[9]

[10]

(1]

LIU Y. Introduction to the study of online public opinion
[M].
House, 2007.

FhEBH. JECHE 19 2 B 3 A AL REDLEE 3 A7 55 AL
VLR iz [ D], KA RERHRY:, 2019,
DU Y Y. Analysis and modeling of public opinion evolu-

Beijing: Tianjin: Tianjin People’s Publishing

tion and communication mechanism in big data network
taking food safety as an example[ D]. Tianjin; Tianjin
University of Science & Technology, 2019.

i fE g, NS A BT B AR B
[J]. BURAERE (b B2 4) |, 2020, 42(2)
49 -54.

HAR, 5T o F | a2 4 B A o

[D]. BEI: SR, 2018,
XIAO S W. Research on the analysis algorithm of food

safety public opinion based on cloud computing [ D ].
Guiyang: Guizhou University, 2018.

EHE L RA N B A B R A AE )
NEXF[J]. B EhE4FH], 2021(20); 10 -11.

WANG S S, ZHU Y G. Characteristics, problems and
countermeasures of food safety public opinion[J]. China
Food Safety Magazine, 2021(20) : 10 - 11.

HEE, RMOE. T EE TSN B R RS
(2013)[M]. dbxt. P EESREE L, 2013.
HONG W, WU L H. Introduction to 2013 China devel-
opment report on online public opinion of food safety
(2013) [M].
2013.

HEE, RMOE. E R e W% R RS
(2014) [M]. dbxt. FEMSRS TR, 2014,
HONG W, WU L H. Introduction to 2014 China devel-

Beijing: China Social Sciences Press,

opment report on online public opinion of food safety
(2014) [M].
2014.
TR/NBHL TR RE X3 1 B 22 4 W A B 52 e F 5
[D]. B#R: T RHER 2022,

SU X Y. Study on the influence of artificial intelligence

Beijing: China Social Sciences Press,

on food safety supervision in China[ D]. Chengdu: Uni-
versity of Electronic Science and Technology of China,
2022.

Ew. ATIR¥INEREeFERES LM
[D]. dbat. dbF Tl K2 ,2021.

SHAO R Q. Collection and processing of food safety in-

formation based on machine learning [ D ]. Beijing:

[12]

[13]

[14]

(15]

[16]

[17]

[18]

[19]

North China University of Technology ,2021.

XG5, BE TR L 2 o) BB i 2 A TF I Y BTG M A
WHESRHID]. BUM . WEBE TR, 2020.

ZHAO P Z. Research and application of public opinion
monitoring of food safety reviews based on deep learning
[D]. Hangzhou: Zhejiang Sci-Tech University ,2020.
SRR, B TAL TR B A M 4 B A B
EWFFELD]. K KRR, 2020

CHAI M Y. Research on public opinion analysis method
of food safety network based on social computing[ D].
Tianjin: Tianjin University of Science & Technology,
2020.

SRR, BRI B i 2 4 0 4 BRI S A T
B S WM ARG K[ D], dbat, bk TR,
2016.

WU Q Q. Research on public opinion analysis method of
food safety network based on theme crawler and develop-
ment of monitoring system[ D]. Beijing: Beijing Univer-
sity of Chemical Technology, 2016.

BRI E, MBS, BRI, 3T Scrapy B M4
G e S o b (0] BACITHF L, 2022,
28(14) .49 - 54.

WEIHY, LIN W H, HE C B. Crawling and analysis of
food safety public opinion data based on scrapy [ J].
Modern Computer, 2022, 28(14) .49 - 54.

JRIDE 0. £ o 22 A OB W T 43 T R BT R TIT &
[D]. Kt KERHERY:,2019

ZANG X T. Research and development of food safety
big data monitoring and analysis system|[ D ]. Tianjin:
Tianjin University of Science & Technology, 2019.
BB BT EMGEE WSS REF L
[D]. Kt KHAHE K ,2019 .

WU Z D. Public opinion monitoring of food safety net-
work and development of evaluation system[ D]. Tian-
jin; Tianjin University of Science & Technology, 2019.
TEAF. BT A7 2 00 B 2 4 B 20 AT O i E Y
[D]. Kt KERHCRY:, 2018.

WANG R. Research on food safety public opinion analy-
sis method based on nuclear method [ D]. Tianjin:
Tianjin University of Science & Technology, 2018.
FEAE. RERHEEMEEBEMENR(D]. R’
B el ke, 2018.

DU M Y. Research on public opinion early warning of
China’s food safety network[ D]. Wuhan: Huazhong Ag-



a6 B (S

T, LT NLPIR HEZE 0 £ 22 4 W) 2% BEL S 4 B A 1A 2R A 173

[20]

[21]

[22]

(23]

(24]

[25]

[26]

(27]

ricultural University, 2018.

TLAGYE. 22 4 00 265 B 155 XU R o A A K G g
WHFELD]. dEat: dLatfe TR, 2021.

JIANG Z Y. Research on the early warning model of
food safety network public opinion risk and its applica-
tion[ D]. Beijing: Beijing University of Chemical Tech-
nology, 2021.

mVE, P, 2, % EREWAGNERES S
EIEN i R L) & A Dol B, 2021,
42(18) ;300 —307

GAOT, LUOH Y, WU R, et al. Application of sub-
jective and objective combination weighting method in
food sensory evaluation[ J]. Science and Technology of
Food Industry, 2021, 42(18) :300 —307.

R, XITh. T OB 2 I Y £ 22 A A LT
FEL1]. HEYH, 2020(7) : 86 -88.

CHEN J J, LIU S. Research on food safety management
based on big data mining[ J]. China Price, 2020(7)
86 —88.

. T 2 PREIR ER G 0T B9 BT i 22 4 XU T
[D]. BtFH. BN, 2020.

LI R. Early warning of food safety risk based on compre-
hensive analysis of multi-source data [ D ]. Guiyang:
Guizhou University, 2020.

SRIGHIR. 3 A2 % 190 245 1) 0 g 2 42 ) 2% BL 156 A2 4
WA R S5 K[ D], Kk, RERHER >,
2020.

ZHANG Y Y. Research and development on the evolu-
tion analysis system of public opinion communication in
food safety network based on complex network [ D ].
Tianjin: Tianjin University of Science & Technology,
2020.

GENG Z Q, ZHAO S S, TAO G C, et al. Early warning
modeling and analysis based on analytic hierarchy
process integrated extreme learning machine ( AHP -
ELM) ; application to food safety [ J]. Food Control,
2017, 78 33 -42.

WANG J, YUE H L., ZHOU Z N. An improved tracea-
bility system for food quality assurance and evaluation
based on fuzzy classification and neural network [ J].
Food Control, 2017, 79 363 -370.

WANG J, YUE H L. Food safety pre-warning system
based on data mining for a sustainable food supply chain

[J]. Food Control, 2017, 73 223 —229.

[28]

(29]

[30]

[31]

(32]

[33]

[34]

[35]

ST KB AR 7 BURT P00 25 B 15 1 o (2 A2 BT
FE[D]. HEP: PURIRE, 2019,

WU Y X. Research on the response path of local govern-
ment network public opinion in the era of bhig data[ D].
Chongqing: Southwest University,2019.

T, A4 O 45 B Y UM R B B T R 4
CRARE” H A P EMAA D] R BBUR
2. 2021.

HU K. Government governance of food safety network
public opinion :based on the contradictory perspective of
“popularity” and “professionalism” of food safety[ D ].
Wuhan; Wuhan University, 2021.

feA. LT DXL 1 B 4 A 0 2% BTG Tt
IR I]. B EHL, 2019, 35(7) :103 - 106.
GAO Y. Research on early warning and evaluation of
food safety network public opinion based on interval ana-
Iytic hierarchy process[J]. Food & Machinery, 2019,
35(7)103 - 106.

G, N THE v S8R B i 2 4 0 4 BT W I 4 110
BB B[ D], 518 SHNBEERIRY:, 2021,
WANG N. Research on the technology application of ac-
curately and efficiently collecting public opinion monito-
ring data of food safety network[ D]. Guiyang: Guizhou
Medical University, 2021.

A FE T IR EE AR T (1 8 5 22 4 ) 4% BELAN 43 BT
[D]. K KHERHCRY,2018 .

LI'Y J. Public opinion analysis of food safety network
based on deep learning[ D]. Tianjin; Tianjin University
of Science & Technology, 2018.

TANE, B, BIGSE, 55 EAEGE AHP 5 XG-
Boost B8 15 1Y B 42 42 XU RS T A A . L KOK A )
[J]. EaRR AR R, 2022, 40(1) : 150 - 158.
WANG XY, WANG Z Y, ZHAO Z Y, et al. A food
safety risk forecast model integrated with improved AHP
and XGBoost algorithm: a case study of rice[ J]. Jour-
nal of Food Science and Technology, 2022, 40 (1):
150 - 158.

TRIH. HLUR B 0 3 i M R A M A PR 5 % 5
W), B RRAROR 2R, 2021, 39(6) : 22 -27.
XU B. Supervision status and countermeasures of false
propaganda of food in live streaming of E-commerce in
China[ ] ].
2021, 39(6) : 22 -27.

Aede 2, BUUR. KREUREF RN B R K F

Journal of Food Science and Technology,



174 BB ROR AR 202349 A

S BEIR NIRRT 1], W R e 2R i (1 der the background of big data[ J]. Journal of Hunan
2SRL2ERR) |, 2020, 23(3); 170 - 177. University of Science & Technology (Social Science E-
XIONG X L, LUO G Y. Public opinions management of dition) , 2020, 23(3) . 170 - 177.

food and drug emergencies and its countermeasures un-

Constructing Online Public Sentiment Management Index System for
Food Safety Utilizing NLPIR Framework

XU Bo
(School of Journalism and Communication , Tsinghua University , Beijing 100084 , China)

Abstract; In the online environment, public sentiment events on food safety are characterized by their
rapid disseminations and high impacts. If public sentiment issues were not taken seriously and addressed
in a timely manner, they are highly likely to lead to sudden mass incidents. Constructing a robust online
public sentiment management index system for food safety helps identify, evaluate, predict and respond to
public opinion. This paper firstly explained the mechanism of food safety online public sentiment
dissemination. Secondly, the technical architecture of food safety online public sentiment analysis system
based on big data was used to build a food safety online public sentiment index system and establishes a
food safety online public sentiment early warning model. Finally, solutions to early warning of online
public sentiment on the topic of food safety in the era of big data from the government, media and
enterprises aspects were proposed. The use of natural language processing and information retrieval
(NLPIR) and other technical means to collect, understand, analyze, extract and ultimately dive deeper
into information on public sentiment on the internet was explained, so that public sentiment could be
detected, warned and dealt with early, and public concerns could be addressed. With the public’s
preferences for expressing emotions and making personal statements via the internet, the government, the
media, the public and companies should give priority to early warnings of public sentiment on food safety.
How to detect, warn, handle and mitigate online public sentiment events early is of great significance to

the government and relevant departments.

Keywords: food safety; online public sentiment; big data; artificial intelligence ; NLPIR
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