2023 445 4 1] RAXHMIZITEHAR 2023 No. 4
B 151 1] Civil Aircraft Design & Research Sum No. 151

http: //myfj. cnjournals. com myfj_sadri@163. com (021)20866796

DOI: 10. 19416/j. cnki. 1674-9804. 2023. 04. 001

E T TextCNN HYIR KIEE @ 57 3K

A BE ™
(A FF R, b 201210)
W OE. AN RS 0 AR P R ) R T AT SRR AR T B OEAS | T IR B S ) R Y SO S R b 2 I 48, 4

H— R iz B (A SCA N 267k, i e R A B LA T 23 26 Rz 78 T SOAR A Sy S e el 41, 2645 A0 L A PAk
B, 32 ] Word2Vee FEALKE R) AR SCAS YRR ] e, K 2 1 TextCNN B HL HEAT I 2558 WG T8 SCAR B 43 2. 05 J il iod 52 30

W], BT TextCNN BRIz & MR 2 050k AT LI iz & i [ s b 26 TARR IS % |

KR TextCNN ;i Kz B ) il ; A2
FESZES . TP391. 1

0 505

RO R T E 95 b 2 R AL I B 2 0 O
Wrigbrz —. 1R Z Al SE P46 AR P Al G B AR T %
LS 5 A 1) 0 B, - 449 2 A4 1] R 1 18] ( mean
time between failures, i X MTBFE) A1 i T Bf 3 45
FOTHEAR B R R, (ER a3 R 5 (R
T8 R I R B R A 2 A B, Lk
ZREE SR RNGE R, S BOCE BT R T
PERR R PEAG AR, AP AR Koz & ] S o
AL T RS B , i A T AR A i
SEARBORR 2SR , B0« APPR #E2C, F 3 RATAY I
Tl 277 B — W WREUE . P, 75 2R
i )RR B SO R BEAT 02 . eAh, AR TR
128 () T SOOI Ak 22 T HL AR ik B S RO L o A
AN IR 4 54T 1) 53 2 J RE 1 TR Ui B o ke
TR A T )

AR G K2 H AR F AL (nature language
process , {@ % NLP ) 45 fsf ipr— 01 85 24T 55, L&A 1
Z PRI 7 L S SR 2R AR 55, R EA
i, —RRAL GRS 2D ik, dh sVMtY fb
L KNNC AR THURS AR 4 i S

* @IE1E& . E-mail; yuliqun@ comac. cc

XHRIRER . A

— IR T IR A ) 1 22 R 48 9 26 A 10 TS
ARG3 AT 55 25 18T 5 A B4 28 ) 25 ( recurrent
neural network , Al FR RNN) B 50T 493 25 46 50
FIAJFHRR -t 36 43 R ok TR T
HFR 2 ) 4% ( convolutional neural networks, & FR
CNN) VB 32 FH T A B B AL BE AT 55 24, b
AR 2% > H AR 19 %%, Collobert'* 151k
5 CNN BRI F 2 NLP 453, Kim " )25 — -
CNN R T SCAR G R AAE 55 2 rh 4 T 22
() TextCNN 27, ZHANG Ye!'" X} TextCNN 45 Y
(1SR B A BUSE AT T 4087, Johnson' ' T
T TextCNN [ SCAR AT ¥, S8 T+ T SCR TS I
AR5 HCR . KALCHBRENNER 4 ith £ 2 i (B
B BN A, BITEAS [A] J2 Y W 28 vh 3 A [A] 1Y
{5 AFE R FHRZ RS /845 CNN,
FE )T CNN B2 2] SCAR 32051k

FE CNN (3R -, TextCNN BEEI B 48 T3¢
ARI3FETAE, TextCNN UL RFE T AR AU /)N
R AN [] S SHRT ey PR AT ) i BB, DA T e 41 B2 )
fibm g B Z R H A BACR M, S TextCNN
BB SR O TSRO e iz i T
FRSEBR FESCAR 03 2841 55 B IBUR T AR GF Y 25

%
ﬁj\

IR L. AT TextCNN By CE2Z R A2 £ [J]. KA AT 5 #F %,2023(4) :1-5. YU L Q. Classification of
flight test and operation problems based on TextCNN [ J] . Civil Aircraft Design and Research, 2023 (4): 1-5 (in

Chinese) .



AL ik iz E HHR

B 151 1

R FEBNRM B0V 2 L AL,
PRI, 75 28 8 TextCNN BRI AYRERY | 51 AR &
PLBE UL A RN Wil oz i R T 702K

1 TextCNN Ei%Y

TextCNN I FI I Z2 AN R] R /N ) 45 AR S B
XFSCAE B BRI AT HR AL, TextCNN F LY
SN 1 R o MR B RIRAR
NERZ MBS, SRR A2, & )e &4k
)=,

NG SRE wwz  aEmg

1 TextCNN P& &5+

1.1 ikAZ

AJEAENEEA TextCNN 4 (A, i AT
A nxk BYHFE, BAT A 0] &, n Ry iEl R k
HREHERE A ] BRI ZR B e g ad o) AR S
FIH Word2Vec H4 1] 1 5 4 i 17) 1] £, 3X 4> 3 P L
FrATlHR A (word embedding) o 1 U0 & S < A5 N
UL ol B R I NS G o G S Bl S L V= S O 3
¥/ H s/ 8T/ R 50 I word2Vece J7 i BB AL
—A> 5 dida) e (4ERE PO A ) , anC (1) FEl 2
JI7R o M e A BB ) i R e AT PR
nxk MIHEFEVE A TextCNN PIZE I .

A 0 0 0 0 1
I 1 0 0 0
JBEARF 0 0 1 0 0
=R 1 0 0 0 0
3R] 0 0 0 1 0
R 1 0 1 0 0
2 FEEERTR
W= {xl’xzax3"”’xn} (1)

A W 3o dhy il ) o 20 A R 5 o, SRR
AR ] )

2

1.2 BRIZMEZ
He S A TR ) AR R S S B T B IS B
PR A5 BN HAF B (feature map ) , F-XTHRAF B #E 47
— A AR AR SRR S, B B BT LUT i
BT N ) R A 4R vT DL E 2 B, R
AR, [/l —58, BREZOARMR(2) xR,
FERIA K nxk WHERE L — BB S — 4
CEA T R 36 B 1 R ) 1) o2 06 B 45 46 B
Gy X AR AR, M BT — kB sh—4, &
WA T8 FURAE S5 15 2] — N RRIE ) o, R Se
fE ] PR R AR B RR IR, = (3) FiR . &
FRERAEJE— AR T, R I 5 2 0 P TG o L
Xif 4t SR EAT A Lk AR e, SR FH A BTG PRI AN Relu
¢; =flw X W, +0) (2)
c:[cl’CZ’“.’Cn—h+l:| (3>
K e, FORE | A RRPE R R SR W
FORPCEII s h FoR e Th R A s, W, Rk
B NGRS i ATR] i+h—1 FTZREY hxk BT b
o B S H e RRRHIER
1.3 )2
WAL SIRTE SR MR R 2 5 VETE T
T Wb A S kA, R 1-Max
e R AL 77 5 (max-pooling ), BVHR AR — N RRAIE 7] 5
HR R R, S5 5 4 BT A b Ak IS 1) B0 42 17 9K
3RS BRRIE R IR,
Coae = max(c;) (4)
K ze,, FORBFAE ) PR
1.4 ZVERZE
BRI R IR A S5 &2, b TP ki
A TEEIECE 20 & EER s L dropout (B
B B, BT OB N 4 i) 5 1 4 ) 43 25 28 51
ANERIG LS, S A 2O A M R i R A K Y
WERSE A RAE S5

2 ik RisE s

2.1 SRR

WK E N R AT 55 FE R AR s
) ORI USRI KGE 7 n) A S A Bl A
RIS A R SCAS B ) e A R | 1) ) o R P
A TextCNN BRI L5 | 15 53 5 K 1 2850V o
ES AT TR



2023 455 4 )

BISE BT TextCNN (iR Kz B a) i 426

W GEE B KEE

|

BRIEE R IABAEE

\ 4

SCA T AL

TextCNNEZIY Il PIESAES

\ 4

A 4

B3 AEEEEESLERE

2.2 Wk RigE mEE S Rk e

WA LR 5 AE Rz 3 R P SR 4 (] A
W SCAEL I, Tk L AL 4G 2 E VYRR HETY
H1 T TextCNN BLRU AT Wi 2 2] 80 | iy LA 254
T B bR, PRI T B XA R B R R T
RS AR BB SE” AR A ] TR SR ALY
Ik,
2.3 SCAREG R I

SCARK A R] [n] 1 14) H A RK S T ]S
AEA A W, 55, R jieba THRAXIK iz
B ) SO AT 4310, 25 SR B A SUA R LA
TN, ZESEAT A TRl A 28 AR T8 ) B DLt — 2D 4
EORER R, SRS, A B iR g R, R A5
FH )2 LB A5: FHIR] , — e e 25 K BRIa A 31K 1)
i) (E 2% PR A i 2 9 — L 3] AR R I E LA i Ry
HEZERE X, RRAR G R k) F i 8 WA
SCAE B RBRAR IR A M H T S W& LT
T SO B AR RS A i R A T RS
AR G310 J 0 45 S A SRy X I T id L IR, A5 5C
AN B S A, DO A BT O B S 2 0 A
KRR M FTTE Ah 0, FReZqs 3K ¢z B[R] f S
A i [ H FAE A TextCNN B R A
2.4 TextCNN BARY Ry

T2, A (AN ) 2 BRURZ B i 7 11 2 40
TR, IR I Relu PREGHEATIONG . A5, 178
Kibfbab B, %%, &I = A 2ad BEAAL S 1)
RO =i LR N Ok TR LN ANt U
2 IFEAIERE 1 M2 Z U0 dropout I8 /11 25
AR LG AL E 5 LBl 45 (e
2.5 TH 4R

KB U R EE AT HR AR R HER % A
Kt P AR R A F,

HERfR A WA 0N
A T, + Ty, (5)
T, +T,+F, +F,

A T, FR A IE SEPR N IR T, R
ARTIEIN A B S B h G R s F ) RN T O O 52
PR Ry SRR ; F, s B0 R 7 S2BR A TE AR

KR Pt ARE .

b= T, +F, (6)
AR R B E AR
T,

=0 v F, 7

F, AESEAEHR PRI 15 R TR FIE- 4%,
HHEARXS .

_ 2PR

""P+R

(8)

3 SLBlgIE

3.1 Btk

WHLIE Kz ] U FOR IR T A S KL
Oz B R PO SR A RBUSCA I8, e,
TRAEAIRIRTE AL, 76 55 [n) L, DRI 255t
ARBUNEE P AT L H, R, MU ST i Ut £
TEEBRAT G A8 M ICE A5, TR
Wi ac s BA AR ] ) I 1) P B AR AL, 3 7 24 AL
PEBENLITAL , A58 T 7 193 24045, AR5, X8
PEBEAT X2, 0 O ¢ e AN AR RS, I A
FUAL T ARAE” FI ) AR AR P> 7 B B 2
i, TR 8 ¢ 2 B LR e U120 S 4R A 1
5. B RS MLz B BT, TR E S R
SN, AT L 2 8 RN W ik AR 2k, e v
B S ER I



AL ik iz E HHR

B 151 1

3.2 SEXHE

A E AN RSB B AL A AT dropout 18, Fb
BN PR3 LLR R 2 8088 X 45 2R 19 52 ) A4 2 F0
FHATSBARI SHOE

TEGARZ th s B A ] 0 45 AR A B8 I 47 %t
o, ERRRCR M BB A G . AFEHA ITEMN
FEbRXT SOl ane 1 PR

®1 BERRASMIEER

BREAE  MEFR ORMERE BRI
234 0.7920  0.9541 0.9805  0.967 1
345  0.7765  0.9571 0.9807  0.968 7
235  0.7765  0.9570 0.9812  0.9689
245  0.7905 0.9581 0.9805  0.969 2

HH SIEHa 5 R AT 0 A (] A B AR S 6 45 2R 5 i)
RPEA  F U3 B A AL KN 50 R 2.4
5 I o BRI, SR Rz 8 1) o 2R AT 55
WEEBE RN 2.4.5,

TR E A dropout {H, Fb X 4328 BR W
Wreabrai Rk 2 Fios.

r2 &EEE dropout B £5 R

dropout {1 FHERE AR AP
0.00 0.7805  0.9560 0.9822  0.968 9
0.15 0.7903  0.9571 0.9820  0.969 4
0.25 0.7905  0.9581 0.9805  0.969 2
0.35  0.7815  0.9533 0.9806  0.9667

HISEER 45 R T 1, AR dropout {ELX 524645
SO R AR, 7RI OB R O R AT 55
dropout {H 4 0. 25 B3R UT,
4 45

1) BEX T B iR B T v (1)l
R, 2 i T TextCNN A5 BY [y SCA 53207 85, H
TR T IZ T (R e SCAR A X il 2R ARl
IR GEAT 028, LB 4 R R M2 07 i n] LU il R
B A SR TR S

2) AESCAS TAk B[] i AL R P A
23 AT Tl L 2R A i R B AR i) A0

3) AIEBEFUZ K LA dropout (B XTS5 25 R
BB AN & AR I RB 8 [R5 2R AT 55 Th B R
4

AR ERE R 2.4.5 UL dropout {EHR 0. 25 Bf 432
RS

S

[ 1] RAedE FET SVM MSCAGEIIR[T]. HIERE,
2015,34(5) :133-135.

[2] WANG S D, MANNING C D. Baselines and bigrams:
simple, good sentiment and topic classification [ C ]//
Proceedings of the 50th Annual Meeting of the Associa-
tion for Computational Linguistics: Short Papers, July 8-
14, 2012, Jeju Island, Republic of Korea. [S. 1. :s.
n. ], 2012:90-94.

[3] PMLE, &S50 ETHEZEN KNN UK
WLV] W HE AT RS B, 2009, 30 (21):
4939-4941.

[ 4] H7SObk, B0 BT =Sk h SCCA T BT
FELI]. ERCRAFM (AARE), 2018, 54(4):
794-803.

[5] X%, TXOT, kil &5, JETIRERAE U2 M
EISCAR I RBIIEL ], JRAE, 2018, 39(1) : 64-69.

[ 6] XBEARH, fPESR, TR ETEEHIERMZ W%
MSCA S J LT ] IS HLRE %%, 2022, 49 (6):
326-334.

[ 7] LECUNY, BOSER B, DENKER J S, et al. Backpropa-
gation applied to handwritten zip code recognition [ J].
Neural Computation, 1989, 1(4) . 541-551.

[ 8] COLLOBERT R, WESTON J, BOTTOU L, et al. Natu-
ral language processing (almost) from scratch[ J]. Jour-
nal of machine learning research, 2011, 12:2493-2537.

[ 9] KIM Y. Convolutional neural networks for sentence Clas-
sification[ C ]//Proceedings of the 2014 Conference on
Empirical Methods in Natural Language Processing,
Doha, Qatar. [S. 1. :s.n. ], 2014; 1746-1751[ 2023-
08-28]. https://arxiv. org/pdf/1408. 5882. pdf.

[10] ZHANG Y, WALLACE B C. A sensitivity analysis of
(and practitioners’ guide to) convolutional neural net-
works for sentence classification [ C]//Proceedings of the
8th International Joint Conference on Natural Language
Processing, November 27-December 01, 2017, Taipei,
Taiwan. arXiv preprint arXiv; 1510. 03820, 2015[ 2023-
08-28]. https://aclanthology. org/117-1026. pdf.

[11] JOHNSON R, ZHANG T. Semi-supervised convolutional
neural networks for text categorization via region embed-
ding[ J]. Advances in neural information processing sys-
tems, 2015, 28.: 919-927.

[12] KALCHBRENNER N, GREFENSTETTE E, BLUNSOM



2023 455 4 ) BISE BT TextCNN (iR Kz B a) i 426

P. A convolutional neural network for modelling sen-
tences[ C/OL]//Proceedings of the 52th Annual Meet-
ing of the Association for Computational Linguistics,
June 23-25, 2014, Baltimore, Maryland. arXiv preprint
arXiv; 1404. 2188, 2014 [ 2023-8-28 ]. https://citese-
erx. ist. psu. edu/viewdoc/download? doi = 10. 1. 1.
636. 1565&rep =rep1&type =pdf.

[13] ®tk, THEME, 8L BT A 7953 ot CNN /e
SCARAZETTEE(T]. WEML LR 5T, 2019, 40
(1) : 256-260,284.

EE &I
BB B, AL, TR, TRMAAT G KMAERT RS

¥, E-mail; yuliqun@ comac. cc

Classification of flight test and operation
problems based on TextCNN

YU Liqun *

(Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

Abstract: Aiming to identify fault issues in a large amount of flight test and operation data for reliability indicator

calculation and evaluation, a text classification method based on convolutional neural networks ( CNN) in deep

learning was proposed. By collecting a large amount of manually classified flight test and operation problem texts as

the experimental datasets and performing corresponding preprocessing, the Word2Vec model was used to train the

problem description text into word vectors, and a TextCNN model was constructed for training to complete the clas-

sification of problem texts. Finally, the experiments show that the classification method for flight test and operation

problem based on TextCNN model can provide reference for the automated classification of flight test and operation

problems.
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