T LI S EE . 2023, 31(8) TR = A A
64 Computer Measurement & Control lljl\u ﬁt'—ﬁﬂwﬁ -Vé li-‘ﬁ|

XEHS:1671 - 4598(2023)08 - 0064 — 06 DOI:10. 16526/j. cnki. 11—4762/tp. 2023. 08. 010 FE %S TP391 EkARIRAD A

ETRERMER ST 41 FR 7K ER A1

nooFE RXRY, BESL, kg’
(1. BRI MRKE Ashfebe, Mat 211106;
2. {3 A2 B A TE UG T W s B R Tk FnfE B SRR, M 2111065
3. EEIEMIVLM . & IFEW 241000)

WE: A MRS S5 A CHLIRAR 1T B2 op P 2R (M BUK BB 76 B3 4E 0 R & B P RO T R AR AR, B sh bR
& AR D R DR ™ T RAT A AT, 45 SRR A& 35 5 b B A RS S sl ARSI A R L, it T
— ol £ 3 R R T B AR 25 SR AR SE-IR, i — B 7T SE-IR BB Y R B M 46 SE-IR LCNN, AT AE b 76 {7 3iF )
2% K6 0 T 5 23 %) TRD AR /08 T2 T S M0 5 O T R T R R A O I 4 A R L B X R R A B O e 46 M % LR K B
B 07 Ak UG OT BB 4 5 7R B AR LSS o a5 R R TR A 4 1Y A JEME O 99. 2004, AT AR KL RS
SR BUK BBE 5 AT 2 M4 ResNet-50 R VGG-16, T 42 9 45 (4 i 5 52 43 BT 17 9. 6 201 3. 66 %0 . S 4 ALK ResNet-50
SR 1/10, VGG-16 S8 1/50,

KR M EEME: B BUK; BRI B3R 25454 8T8 B P

Water Ingress Detection of Aircraft Honeycomb Structure
Based on Lightweight Network

XU Fang"?, LIU Wenbo'?, WANG Ronghua'*, TENG Ziyu'*

(1. College of Automation Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China;
2. Non-Destructive Testing and Monitoring Technology for High-Speed Transport Facilities Key Laboratory of
Ministry of Industry and Information Technology, Nanjing 211106, China;

3. Wuhu State-Owned Factory of Machining, Wuhu 241000, China)

Abstract: The water ingress defects of composite honeycomb structure produced in the service process of aircraft will seriously
threaten flight safety. The detection of water ingress defects rely on manual work, low detection efficiency and low degree of automa-
tion in the daily maintenance and overhaul process. Aiming at this problem, considering the limited computing power of mobile or em-
bedded devices used in actual maintenance scenarios, a module SE-IRthat integrates sequeeze and excitation block and inverted residual
algorithm is designed, and a lightweight network SE-IR LCNN based on SE-IR module is further built. As much as possible to ensure
the accuracy of network detection while reducing the number of network parameters. In order to verify the effectiveness of the pro-
posed lightweight network, digital X-ray photography equipment is used to obtain digital images of honeycomb structures and their
water defects and make data sets. The experimental results on this dataset show that the classification accuracy of the proposed light-
weight network is 99. 20 %, which can effectively screen out the water accumulation defects of aircraft honeycomb structure. Com-
pared with the classical network ResNet-50 and VGG-16, the accuracy of the proposed network is increased by 9. 6 % and 3. 66 % re-
spectively, and the number of parameters is only 1/10 of the number of parameters of ResNet-50 and 1 / 50 of the number of parame-
ters of VGG-16.

Keywords: aviation composites; hoenycomb structure water ingress; non-destructive defect detection; sequeeze and excitation

block; inverted residual structure
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