- .
—— Ix oru

IS AR N E, 2Bk F T BB R LE R 2509 CHUAT GR L EEHe 14177 5 03K, [T]. A EHEH K , 2021, 64(23/24): 34-38.
LIU Xia, JIN Zhongqing. Weld defect identification and testing of aircraft truss based on improved convolutional neural

network[J]. Aeronautical Manufacturing Technology, 2021, 64(23/24): 34-38.

e W 8 A A
BRI G PE U 5 D

K EY

Xl B, &8K’
(. J F#AFR, &5 523083;
2. FEfLERF, KA 130012)

R R 09I F A TAR TR 09 T BARIE, I A AT R 69 I A B T B AT A AU e 1R A 2 S ATAL S )

A F BB A ik T R A R AR S 6 BRI, SRAT R R B ARIR A ok R AR 0 2 LR R
HERSERA, B T —F T it 5240 2 W %4 (Convolutional neural network, CNN) #9JF 485 [47 3 F ik, &
Se, R4 AR AT BIAR] o AR LA AR B B A TG KRG, 1T T A&k eh A& miibsy ik, At b —FF )
Y4 WAL B TG IR R AR A 45 M, JE ) AR B e AR A A b i oy vk UG, AR ATk AT e R R AR A xR 4 B AR 4T R
FING LK, FFREREN, 7 W BAR T A L IIFL4E N304 692 5] Z ok, T 3 B 17 5] R34 2] 98.25%,
VLEA PTHE 64 o ik B A R A ik e L B R SRR AT AR b, A IR A B TA R R T SRR A,

K AR Z WL (CNN) ; JF4E 818 BEIRA; KAUHTSR; Matlab 45 &

DOI: 10.16080/j.issn1671-833x.2021.23/24.034

&

W, L, BT E o8 B RIR A

TE RO AR f b, B T2
FHESEL SR LN T
IS TEXRAE 2 D AN [RI R EE 1Y
SRR, T AR AL RE KR T
W, L 28 A B A S R
TR T LR A A IR A T A AL
R, e bt e BUAFAE ) e A B i U
H AT, FT AT X SR A MG B
PN 7 1 6 ORI R 22 07 TH B4
Frddmn, P, SR —rbRatm A &4
AP R A I OGRS

LR 2 M 2% ( Convolutional
neural network, CNN ) 1 & — it fif
b2 45, a] DLk G A% e RO AR
A 2R BRI UL B, W R AR R

* BRI : | R4 EHE s R A0 H (2018KTSCX262 ).

34 RistlE A - 20214 5B 645 5523 /24 18]

AR A R TR AR S
I, HAT PR o Rs Ak AE
SRS, 2 T AR T
e FEARSE B IE A TURIRICR , AR BT TE LA
LeNet 4RI 5T LAl , X5
RO CLATSR A O QIR C A RE N L i
Pyt , Bt T — MR S R 2
P 255 KA [T BARUBIBE R . R, DA
BB i AFEAS RS CNN A
TYPEATINZRAIINL, I3 i H A 7
IERTEE, B R BT BT 1 CNN A (1Y
PUINRCR .

REERRRES R
JR4E X STER R A H UL o



Digital Detection ﬁ?‘kﬁm

ANAT Sk 23 32 BIWE TS 1T, D A
W 2Z i X KRS R A T A 2, 2
R g MRS 2 e A —1k
Rt PRSI R0 BbRfE B o
1 1BEEEGRE

S PR 1) SR 7 TT Tk IR HR L
FEWEE A7 — 72 BT XURS: , 3 75
FAR 3 5 ik AT R O, (R 405 )5
P PG e 20 HE A 7 A8 1) 543
2, R LA 58 R A B b 22 I 2%
X A4 N BB R B AT IR . TR
P S0 45 F AR n T 4 e 4R AR
3125 M EG R4 1 1 L
KI5 Al e fniml ik gE . AR AR 4%
PR UG Sk B 1 28 U RS 2R 743
B AR R B8k R IEE DL ROR
WG A5 BB KRB & 1 PR .
2 BEEEGLE

T JRAG B KR A R A e —
R T L H AN &, % AR
A7 Ak 38 AT DA sk A DR AR O £ R
OIS S . SR EDE
TR LA 2 Ml (0 S ) ) 4 A 4 1L
P EMRIH — 16 68 x 68 IR R 1)
JR SR X 3k, B e ok FH B R S B
22 1:(OTSU ) #E A7 1 {8 5351, {48
HE RN T 5015 DL X 4, H B pR B
Fa v/l S

thresh = max[ B, (¢) x (u, (t) —u)* +

R(Ox @) -u?’] (1)

i, thresh o B {E; ¢ 0 K {H

Py (1) Py () 73R EE ST S I
B uy (), uy () 3B AEEE ST 5
FRORBERIE s u S USRI IR BESIEL

ET MMM
IREEER PR AN 77 %

1 BRBERELEN

CNN 114 ¥ 25 2 T2 A R
BB FUREE ST, T 353
BB FIHALJZ P S LA A 1%
Lo JE#H EEAG AR, T 528
REVNSE i el eI
@%%‘ [8—10]0

(D) BRZ. BRZHRZE
BUZA N, B S HZ ERE R
IR AT R BV R A X
FREAE R, B

u = f X W b

ieM;

(2)
b, W B * HERUSH
SO R R b S E Ly
G EEQE L= S oy R
T X RS L1 2R
i NEG; i €M, MR RKZEL, BVES
M 25 AR uf AHE L 25 A
P H IR P e — 4R 5

(2)tfe)=. A A2 ar A
Y/ N PR 25 ) VR AR5, AT
PRI R 5 R, LA R
FHIERGFEH, B .

't = 1B, down(X *)+b,"]

(3)
X, down (X;"7) N R RAFEREL; B
HRMEFRHG XN L2H A
FeltGs ™SR5 L ZS j AMEUGRFE S
FHEIRPRFAE(EL
2 IREERPRIRAIEEY

£ Matlab HVEEN 45 B 25 W 2%
BERL, i Sigmoid PRI B 1
THAR7 R ARBESELL LeNet
S 190 25 2R, SR FH A M B AT PR AR
ReLU 1 3% R, I i B 25
AR LA TG, DU R Ay s
YL PR PR I 8 0 2 o A AR A S5

JE, BI pREL
X, x=0
f@=py= @)
1+e*

A, Y x=0, f (x)=x 22— R
R, BRRBRIPIES  EHR T G
TEPEEGS B R TRt | x Ry PR i
AN UG ERE 3 o bk B TR R 5L
BNBEEEDE /N B e Ry R AT —
oAy ACFIEEL, a LIEIRLE(0,1)
Z 1] B BERLEL, LD o 28 Al 84,
G0 R A B4 ) B A

Ivi) Bt A 2 v 47 AE 42 BAY A &L
Pk, XA G ALy etk AT ekt R
FH— MBS 255 25 R AL IR R-AE
AYATIY A v A AR
RYBE A7 1 S [R) R AE 20 A7 s 3 B
BAEMRHE , HFEHNE 2 R .

P I T A5 1 3 T et o A
25 28 W K BB TR BB AR dn &) 3
Fi7R

AR T S ST ) 2 K] % A T
BABHYER, e % IR ER 2
(25045 22 B X EUR KN
R R, I R % A X
PR B G A TR, (1) X &%
PEAT FAL R 155 256 24 () K E E
DUASIE HARAe B A R, e 2
YIGRER; (2) @A 546, vithtk
BRI SR (3) BRUTE, R AE
7t Ak 3 X5 R A T R AT R SRR, AR
28x28 15 Z Mt N, R 55 B

Smm Smm - -
PSS =
Smm Smm
| —| (=
(a) FAL (b) Zdu% (c) RIEE (d) KRI&H
B 1 FEREES

Fig.1 Different defect images
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Weld Defect Identification and Testing of Aircraft Truss Based on
Improved Convolutional Neural Network

LIU Xia', JIN Zhongging’

(1. Guangdong University of Science and Technology, Dongguan 523083, China;
2. Aviation University Air Force, Changchun 130012, China)

[ABSTRACT]

The welding quality of aircraft truss is an important guarantee of its working strength, so the effective

detection and identification of truss weld defects is the focus of current aviation manufacturing industry. Aiming at the
problems of complex calculation and low recognition accuracy existing in traditional target recognition methods, in
order to detect the internal defects of weld quickly and effectively, a weld defect recognition method based on improved
convolutional neural network (CNN) is proposed. Firstly, the threshold value of weld image is divided to make the feature
information easier to extract. Then, an improved adaptive pooling method is designed, and a new model structure of weld
image defect recognition is proposed, and the corresponding model parameters and calculation method are formulated.
Finally, the recognition model is used to train and test the weld image. The results show that the network model can
effectively realize the recognition and classification of weld defects, and the average correct recognition rate is 98.25%,
which shows that the proposed method has the advantages of fast recognition speed, high accuracy and good robustness,
and provides theoretical reference for the process of weld defect recognition.
Keywords: Convolutional neural network (CNN); Weld defect; Image recognition; Aircraft truss; Matlab simulation
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