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Abstract: This paper presents a case study of Jiangsu Province, whose road transportation related network text data is
collected. Firstly,its public opinion is monitored and analyzed from three different perspectives: quarterly, annual and
major events,thus the hot public opinion and sentiment tendency can be extracted. Based on the Long Short-Term Memory
network ,a novel method on road transportation public opinion sentiment analysis is then designed,and it is able to achieve
good performance with the accuracy , precision, recall and AUC of 96.1% ,84.2% ,88.9% and 0.904 ,respectively. Finally,a
road transportation public opinion monitoring system is developed, which can exhibit the WordCloud graph and analyze
sentiment tendency of public opinion,thus providing valuable references to the road transportation management department.
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Table 1 Implementation flow of the method

TET STV BSOS B
AL B

LR 822 M SRR

2APBARIEEN D= {d,dy ooy | Fohd, W i BRSO d, = Ly 10, 0y, 0,, | 0, WS § B BRI, Aol
34461 CBOW HUBEIR Word2vee i1 ik, 1 BUHCRAE 03 1 B SCRSE 2 D' = | ) d} oo} |

RETRII 2RI B .
LB BRI BB KA
2.4 D' A B LSTM, A= il inl ) B (& H.
3.4 H g ABPEEMALZ | AR ka1 4 b, AR50 052 4 0] J2 ARG 15 AR A R RE A

, 13 P o g g
A B loss = X Tog p(y, 1, 50) BBV Dl = s sy | BETTHRIE P AT S50 AT,
n-1
M B

LEEAREES D PIEEE AT ZR 5 B ;
2. % H 2 5.

2 gifRnitie

2.1 HBEHESHT

0 Ao X B W 0 2R 5 T TR I ) BTG o0 ol AR 8 AR EOR R 3 AR B EA T T B SE T o A
BT R B Y N A B R A

(1) BUS R 2= o i

2019 4EEE P ZREE | B N 25 DL — RN XA B O shdS N &, FEA N BRI A B2 4 S Tl iR
BEBR TAESE. S2T0H) 312 FHGEN 3 LA G2 4 A B SR A SCHBE A — 2 AR, BV HiiE R
F 43 R T T B R 200 9% , R 2 5 T0H) 312 FMUH L.

2020 AR —ZHE BN N A R B RO B BT R A SR B T FRIB SN,

2020 455 R A B N A LL— RPN XA B O 3hA N | FEA ARG A IR S s Tl
SRR AR, BRSSO o0y iR T ST B R 21 8% , 2 HENY N — S AT /NP A

2020 4E55 =R BN A LL— RIS 1 XA PO s 88 B FEA ARG A IR B
02 B 45 Ttz A (R T AR AR, B AGE KR40 S (B T 5 67T B D 291 8%, B I —LL3H B A2 il /N
ORI TE % 1)

(2) BUSER AR B o i

2019 FHEPUZRAE 2 2020 4F55 =B BUF N A LA HIIX A B b0 H O TAES Ay 3, F 24518
FEy B EE B R A IR T KA TAESE. TRl BELAE P 25t A E S A 0, . 52 68 312
FHGE I, W AR 4 TP AR SRR O HGE 1S £ B 1 DRI AR | 9 Sl i 22 A A A S T8 R 1)
FHOCER S B 1 2. B PN A 1B TR 22, 670 1T BEL 2 B0 M — S 538 /)N S ORI i ] el 55

(3) B EE EOR A o B

2019 4F 10 A 10 H ,VTIRJ08 312 [F18 K135 &b 8 e L ps A A AL i M B . A 3645 3 /s
TP A R (BN FRAEE L 3 ASETS,2 Az 45. LATCE) 312 a2l i, B iy
BEEAWRL A UGS TR Hob Sz i B A LT LA R, (1) BUUE B R A g, &
A 7KV BT 5 (2) o ZE RS T A2IE | Jos th REFRBURTE S 5 (3) SR B 7 ik — 20 iy e i
2.2 ET LSTM R EFER S

A SCHE R 8 22 1Y L K A s B BE AL 23 Sy I 2 B R i 4R 0B 4 BN 4R, A 3 RS, I HOH:
Accuracy Precision ,Recall  AUC [ESEAE B B S5 8. LSTM AR 200 E S8 & T Il Zhi RS AL
(epoch=10) ik A K/ (embeddingSize =100) . £2 LSTM FiESEAM A HERLER

B S S S R m &L ( support vector machine , SVM) Table 2 Comparison of LSTM with other methods
FNE: B 22 R 2% (text convolutional neural network , textCNN) itk Accuracy/% Precision/% Recall/%  AUC

NN e . NN \ s SVM 88.9 79.4 81.2 0.821 9
AT A, INEE 2 /K. textCNN B —EEBORIKEU T Loy 929 833 856 08510
N—gram [FFIERR. textCNN X SCAS IR ZRRIE M HE SR LS 96.1 84.2 889 0.9040



DA | A 2 S B W S R ST A

SR, PEJE SCA ST AN 28 WH G ATk & i T R I 0 28I RICRAR A 5 XK SUAR AR, text CNN. F2 22 5E filter T F1 4
HURFAE  7E K B iR 132 B, B P AU, LSTM R UL 21 51015 B, 7615 B M Al P AR
EEAN G PR . FEZEdE S L LSTM iR AR R385 T 96.1% .84.2% .88.9% , AUC
{EEAF] T 0.904(H{H=0.7). 55 textCNN A [, HEBH A AR A 15 F AUC {E53 03¢ Tt T 3.2% .0.9% |
3.3%7H10.053; 5 SVM AL, 70 SR TF T 7.2% 4.8% 7.7%H10.082 1. A] WL, {8 ] LSTM #5750 X6} Tt SCAS 5
JEAY AT IR B R L L SVM T textCNN LAY, 58 H B R 2 LSTM AR AL LA — 2 RiCAZRE ST, i A TAbBE
ARSI Fsf ] 1) e ] e A EE SR AR X 4 A o

ARSCAIHT T AS [ 1R ) i) 2 2 A /N R AR R AR B i, A 2 () TR, S8 4350 54T 50,100,
150 200 23] i) £ 40 B | SR 5 H7H A BRSSO X LSTM R 80 647 %F 10 S 6y | v R 43 0 W] 3K 5] 89.3% |
89.9% .88.9% Fll 88.6%. 45 /%, Mial[a] H 4L A 100 ARG | ERR R 233k B 5 KA 89.9% , IR AR SCR
i) [ H 46 B 100 BEF R0 311 2%

ARSI T LSTM ARSI hdie K8 O 25 A =2 M, A&l 2(b) s, IR0 B K32 2L epoch J&
SRR R (0 OGS R0, U R 2 e B 4005 B 4. 4512 ] e Aty B 180 ) T (1 5 D S Y
AN—EORE R RN B ) S B MRk . 0 AR epoch 1 5.10,15,20,25 #EATIE, 45 R R
Bl epoch MY, LR A H IR IS FFEIG L TH B, 24 epoch S 10 B, A5 (14451 2 R 3k B AL (H
16.8% , KA ST I hde KA HORE o 10.

90.5 - 50 -
. 90.0 - _4of
S 8951 S
g E 30
3 89.0 2
< —_— L

88.5 20

880 1 1 | 10 1 1 1 |

50 100 150 200 5 10 15 20 25
word vector dimension epochs
CYNGImE w3t 90p R ENPAT] (b) VIR ISR A 5L

B2 EESHNIBHIENZE

Fig.2 Influence of important parameters on experimental data

3 A%k

AR T — BN ASH EIF N R G, RS T S BRI B SR A PR B | B A oy
Briside , haean &l 3 fras. RGEACHE AT BT AT LA https : // github.com/RTPO H13545.

IIMTES

B3 RoERSINEE

Fig.3 System modules and functions



P UM R 2R (TR R ) 5521 5 4 (2021 4F)

PP A B 5 0 P il JH P s (5 B ig e PSS A ANE B (RSP & i Tl
7 HRAS AR H) EATEEMY , M oE U B AT S 4 RV RS R R AR NG IE AT A B SO
PEATRASCAR BB

SR RCH A IS B0 35 e £ 1) B AR SBOR e . FG e B A0 R 2 URL sl I 18] BP0 7
AT PR X, S B AR L, 1 5 s 2 KT AR, R G0k MBICHE R R I R R P B T A . R
IS, JFH P a] LA R A8 R0 A5 880, 48 I SRR B A T I AR A

BRI AT A e, 5 AR M SO 3 BT A | 6 I 1) B 1) 22 SOAS 3 A RN 235 SR S s S e e 3 SC
A BTSN R GORE 2R IS 20 A 100k A% st 4 2 e ) SCPR R AT . A 108 5 et
6] B 224 SCAS e et e, 1P s B R 238 SRR 0 e TR kS 1k 30 PR R R AR B0 SO R A
OIMT NS BRI IR AT 03 6. AR R R AT g 2 A ISR 7 14 5K B 1) 2 PR B 55 19 SRt e, ] P ] A
B B (G B TR N A

4 58

ARSCE o IR AR R FAF 3 A XTI 54 6 2 38 B 00 A7 187 B B e a0, B T
P B A N BGE SR SR JE T K E I CAZ N 45 (LSTM) B3 T — Tl A9 2 [ 22 108 BELI 155 JER 40 A
D7 HERf R AR H R AUC {H 5 53K 2] T 96.1% .84.2% .88.9% 1 0.904. /5t T —EA
%A 38 BELAE WL R GE I R GE AT LA /R A I A8 368 B DGR R) = BT, I 0 B BELAYE 17 S 1], P Ay 2 B A LS
T B A ST I | S i S IR BRASCR: (it B E A R it S5

[ &3k | ( References)

[1] YUAN C X,LIN H,ZHANG X, et al. OPO: Online public opinion analysis system over text streams[ C ]//2017 International
Conference on Service Systems and Service Management. Dalian,China;IEEE,2017.1-6.

[2] MIKOLOV T,CHEN K,CORRADO G,et al. Efficient estimation of word representations in vector space[ J/OL]. Computer
Science,2013 [2021-09-18]. https://arxiv.org/abs/1301.3781v/.

[3] ZHANG L,WANG S,LIU B. Deep learning for sentiment analysis:a survey[ J]. WIREs Data Mining and Knowledge Discovery,
2018,8(4) :el1253.

[4] GO A,BHAYANI R, HUANG L. Twitter Sentiment Classification using Distant Supervision, CS224N Project Report[ R].
Stanford ; Stanford University ,2009.

[5] MUKHERJEE S, BHATTACHARYYA P. Feature specific sentiment analysis for product reviews [ C]//Proceedings of the
13th International Conference on Computational Linguistics and Intelligent Text Processing. New Delhi, India: Springer-
Verlag,2012.

[6] KAUR S,SIKKA G,AWASTHI L K. Sentiment analysis approach based on N-gram and KNN classifier[ C]//2018 First Inter-
national Conference on Secure Cyber Computing and Communications( ICSCCC). Jalandhar,India.IEEE,2018.

[7] RATHOR A S,AGARWAL A ,DIMRI P. Comparative study of machine learning approaches for amazon reviews[ J]. Procedia
Computer Science ,2018,132.1552-1561.

(8] AfEfE, XIS, T, 5. SO EIMIT ik MO TZER )], Bl a5 8% B, 2021,5(6) :1-13.

[9] ZENG J F,MA X,ZHOU K. Enhancing attention-based LSTM with position context for aspect-level sentiment classification[ J ].
IEEE Access,2019,7.:20462-20471.

[10] HEIKAL M, TORKI M, EL-MAKKY N. Sentiment analysis of arabic tweets using deep learning[ J]. Procedia Computer
Science,2018,142.114-122.

[11] DU C,HUANG L. Sentiment analysis with piecewise convolution neural network [ J]. Computer Engineering and Science,
2017,39(1) :173-179.

[12] M7 sk A, sl BT R 22 R 205 A T B R SO I [0 THRHLRL B9, 2018,35(5) 1 1434~
1436.

[13] CAO J P,ZENG K,WANG H, et al. Web-based traffic sentiment analysis ; methods and applications[ J]. IEEE Transactions
on Intelligent Transportation Systems,2014,15(2) .844-853.



DA | A 2 S B W S R ST A

[15]

[16]

[17]

[18]

[19]
[20]

ARDIC O,ANNEMA J A,MOLIN E, et al. The media influence on public opinion about a Dutch road pricing policy proposal
[ C]//93th Annual Meeting of the Transportation Research Board. Washington DC,USA : TRB,2014.

CAO D L, WANG S R,LIN D Z. Chinese microblog users’ sentiment-based traffic condition analysis[ J]. Soft Computing,
2018,22(21) .7005-7014.

LU H,SHI K Z,ZHU Y F,et al. Sensing urban transportation events from multi-channel social signals with the Word2vec
fusion model[ J]. Sensors,2018,18(12) :4093.

AU, SR AR A R 25 R SCARZ A ) R S BELRS 3T —— AR R [ 1] 5 7 B 5 %4, 2018,36(3)
105-111.

ALI F,KWAK D,KHAN P et al. Transportation sentiment analysis using word embedding and ontology-based topic modeling[ J].
Knowledge-Based Systems,2019,174,27-42.

5 INHTAL, %ﬁﬁ,&: BT B I A BE RSO AL S PP OFSE [ ] ) USRI %, 2021 (2) 12732,

TR XIS, JR 4. Sl PR A B A ik [ T]. Sl AR 5% 42,2019,37(6) 1 139-148.

[ ARG 45, = ik ]

(E#% 18 W)

(3]

WANG S,LEE F C,ODENDAAL W G. Improving the performance of hoost PFC EMI filters[ C]//Eighteenth Annual IEEE
Applied Power Electronics Conference and Exposition. Miami Beach,USA,2003 :368-374.

WANG S,0DENDAAL W G,LEE F C. Extraction of parasitic parameters of EMI filters using scattering parameters[ C ]//
IEEE Industry Applications Conference. Seattle , USA,2004:2672-2678.

WANG S,LEE FC,ODENDAAL W G. Using scattering parameters to characterize EMI filters[ C]//35th Annual Power Elec-
tronics Specialists Conference. Aachen, Germany,2004 :297-303.

WANG S,LEE F C,ODENDAAL W G. Characterization, evaluation, and design of noise separator for conducted EMI noise
diagnosis[ J]. IEEE Transactions on Power Electronics,2005,20(4) ;974-982.

WANG S,LEE F C,ODENDAL W G. Characterization and parasitic extraction of EMI filters using scattering parameters[ J].
IEEE Transactions on Power Electronics,2005,20(2) :502-510.

WANG S,LEE F C,WYK J D V. A study of integration of parasitic cancellation techniques for EMI filter design with discrete
components[ J]. IEEE Transactions on Power Electronics,2008,23(6) :3094-3102.

CHEN Y,ZHOU M, GENG L. Transmission impedance extraction method applied in magneto-theological damper[ J]. Interna-
tional Journal of Applied Electromagnetics and Mechanics,2017,56(2) ;1-11.

HASHMI U,CHOUDHARY R,PRIOLKAR J G. Online Thevenin equivalent parameter estimation using nonlinear and linear
recursive least square algorithm| C]//IEEE International Conference on Electrical , Computer and Communication Technologies.
Coimbatore , India,2015.:1-6.

MAES H,ZIVANOVIC M. Estimating respiratory impedance at breathing frequencies using regularized least squares on forced
oscillation technique measurements| J . IEEE Transactions on Instrumentation and Measurement,2017,66(3) ;1-13.
BOUAICHA A,ALLAGUI H,MAMI A. Parameters identification of the complex impedance model of the PEM fuel cell using
Matlab/Simulink[ C]//International Conference on Green Energy Conversion Systems. Hammamet , Tunisia, 2017 ;1-6.
LAHMAR M,LIAO Y. Accurate methods for estimating transmission line parameters using synchronized and unsynchronized

data[ C]//International Energy and Sustainability Conference. Farmingdale, USA,2017.1-5.

[ TSRS TR K]



