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Figure 1  Airtightness testing device
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Figure 2 Flow chart of airtightness detection
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Figure 3 Bubble region extraction algorithm process
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Figure 4 Design of classifier and bounding box regressor
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Table 1 Training set data

J7 5 IR TAEEJ1/kPa it /(L-min™") WEERE /°C A P A 4
1 A-01 310 52 24 i
2 B-02 360 64 29 NG
3 C-03 405 71 31 i
4 D-04 270 47 22 e
5 E-05 335 58 27 NG HE
6 F-06 385 68 29.5 i
7 G-07 415 74 30.5 NG HE
8 H-08 290 53 23.5 i
9 1-09 325 56 26.5 N
10 J-10 395 66 30 X
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Table 2 Test set data
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11 K-11 305 51 25.5 —
12 L-12 370 63 28.5 —
13 M-13 400 70 31.5 —
14 N-14 265 46 21.5 —
15 O-15 340 59 27.5 —
16 P-16 380 67 30 —
17 Q-17 285 54 24.5 —
18 R-18 330 57 26 —
19 S-19 320 55 25 —
20 T-20 390 65 29.5 —
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Table 3 Validation set data
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23 W-23 4025 70.5 31.25 —

24 X-24 2725 46.5 22.25 —

25 Y-25 3375 58.5 27.25 —

26 7-26 3825 67.5 30 —

27  AA-27 4125 73.5 30.75 —

28 AB-28 2925 53.25 23.75 —
29  AC-29 3225 55.5 26.25 —

4 KWIEEMERDH

4.1 RKWEE

WP & 0 g 4b B 28 O intelcorei7-1165G7 itk
h, M 2.8 GHz, R R T B9 9 M 35 1 GTX1660
SUPER, B.47 6 GB, i & Rz TR =By . i
MobileNetV 3 3 FH 25 ] £ (1) /3 3 1 31 380 32 %o <% 1k
00 A% b B A AT R AR I

T B e & B B, R AR B Y 5 000 gk < R
(TE R BhMLre ik by 5 A AN Rz BN R il 3 1 5> AN e
KN AL, B LA 20 Hz W5 41 $8 S3 B1% 200 8K )
FEIR 722 100 Ee 800 43k U 2R 4 36 UE 45 A 4 |, 1D
YL 3 500 4 ML, 50 I A5 1 000 41 %, Ik 4
A 500 2 EI%

XFFUNZRAE , FF I 2R A5 i) A i 55 S5
T 2k R R AR LA R 2 o] S A AR AR B S, DAL
s o> A A . B0 TE AR AE A RN it AR v R G HEAE
FH T R B B R S 5O S 80, e 2] ARk B
S5, bk G A ok 005 I SR L DT O AR L M B i
PRASEIY HLAT A 47 12 AR RE T o D3t 42 D) 76 A A 31 552
B AU — Y R DAty B R 7 A e S Hl i e B, B
ZALRE )it 5N TR A R e, B AR
245 TR A

H4 H1 MobileNetV 3 45 B 28 0 2% 1) i 11 1) 530k
15 20 UM S5 3 5 N ThR i g5 R A7 L, T LU
WA BN A AR R R R 5 R B R R
4.2 RWERHSH

S AR, A R I B Y e A R S A P 1
BRI, SR R B S BLAR U,
U R RS Y B S R WK E ek
s LR /NRIE e AR L b, MR E AR
KF 0.2 mm B, s KR 7E 2% LU, BL B
T A 3 AT L A b R 0 A P A T P )
T, TV R I K s LK S S AR I R R R A
BT F  ENLE D X TP EHAKRT0.2mm iy
S IR R AR D IR R R AR E AR T 200, X Rk
T A B 5 AL I B A AR 1) AR P A AT A

2SS EHAR/NT 0.2 mm B, i F A4 10K
WL/ AR AT A0 DX BCSR  20 BR B, 03 1) SRR A
BN B LU, 25 2 4 HR o S R 2 kg
52 MobileNetV 3 % BLUpf 25 9 25 8 47 P01, i ol o 2%
it IR RN 5% ~10% 206 . 4500, e,
Ferp SEHEZ/NT 0.2 mm 0950, T A 0 R X 3
Z WK RAE 500~10% 8l , v W B X T/ RS
WU BE 1A etk — 2 B e, R RE T B AR SR Y



96 B RE AL AR L2 A 2 4 (R IS0

2025 4%

E i IO 70 o ) 24 2 A L AT DR A Rt DA 55 X AR
N RRAE Y 47 42 R

A%

b5 15 2 25 3 35 4
AP AR/ mm
5 SARREERAFTHERXRML
Figure 5 Relationship curve between bubble missed detection

rate and average bubble diameter
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New insight for MobileNetV3 convolutional neutral

network applied in air tightness detection of

agricultural machinery engine pump

WANG Sheng' ?, YANG Chen®, HUI Xianghui*

(1. Zhengzhou Vocational College of Information Technology, Zhengzhou 450000, China; 2. Henan Air-Leakage
Test Engineering Research Center, Zhengzhou 450000, China; 3. College of Biological and Agricultural

Engineering, Jilin University, Changchun 130000, China; 4. College of Information and Management Science,
Henan Agricultural University, Zhengzhou 450000, China)

Abstract: The intelligent advancement of agricultural machinery is a key focus in current agricultural engineering research.

While machine vision technology has made preliminary progress in applications such as harvesting, breeding, and other crop-

related fields, its use in defect detection for agricultural machinery remains limited. This study focused the airtightness defect
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detection of the agricultural machine pump, and presented a novel approach for automated detection based on machine vision.
A deep learning algorithm based on MobileNetV3 convolutional neural network (CNN) was employed for the bubble
recognition. In the airtightness detection experiment, the original bubble images were first processed by a bubble region
extraction algorithm to reduce the image resolution. The post-processed images were then used for deep learning by
MobileNetV3 CNN. The trained neural network model could recognize the bubble and its location in the airtightness
detection. For performance evaluation, the recognition results could be compared with manually marked results to calculate
the missing bubble recognition rate of the algorithm. The experiment results indicated that the missing recognition rate of the
bubble algorithm is closely related with average diameter of the bubbles. The smaller of the average bubble diameter, the
higher of the missing recognition rate, and the average bubble diameter was proportional to the leakage hole size on the pump.
When the average bubble diameter was larger than 0. 2 mm, the missing bubble recognition rate was below 2%, and when the
average bubble diameter was smaller than 0. 2 mm, the missing bubble recognition rate fluctuated between 5% and 10%. In
this paper, the proposed bubble recognition algorithm effectively identifies and marks bubbles in images, enabling the
detection of airtightness in agricultural pumps. However, further optimization is required to improve the algorithm's ability to
recognize smaller bubbles and enhance its sensitivity to minute features in future work.
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