2023411 A ﬂﬂﬂ@?"ﬂi Fs4BFE1M

doi;10. 6041/j. issn. 1000-1298. 2023. 11. 018

Bl TRENEARRNRERIZIT SN

Z W eHAE KEF maERE s Faem’
(1. AL E A A VR BB AR IR TREF AR B FT T, M 450004 ;
2. A TR EFAUB L R TR, Al T 832003 ;
3. AR R PG I ARl A £ F A S IR, AT 832003)

FEE . EEXTARIEEL TR AT A TR E R A2 AL 10 57 Bl B R | UL o R A R I &5 [l B, S T — B S L
AL RRRAEEL TR I R G, RS0 H FRARHUAL | EGCRIEHUAL A T Ak ST A 00 42 ] AR = 0 ik 42 4 7 B 41
W Wi TR BRI R 5 S5 G R EHLK , LED SEIE LUK I 7 pe 2k 52 45° 07 1) BRE , TV ARMLIE i 24 Bk
BREMAEENR . SR A EUR SO RRE FR AR AR SMTE 2, 38 3 0 2 %L 15 4t S AR v 9 R B, g o7 R 80
FHIE S MBS G R BT @l e S0P 5 i AR BB [ 8 RE Y Canny 7 3 #EAT R UE I 5 40 #11HU0) , HRAE K LG
BB AL TR S R BRI T R GRG0 UE , 45020 4L TR se Wil P1L P2 P3 MM Bl
530i170910.893 2,17 .[0.6891,0.776 1] .[0.2136,0. 587 3], 4555 % 1] ) M — B A5 SCHARFAIE (B DX A 28, 96k 17 1]
BEERRBMAEIPIEE 1T, REMBESREEE PRI AR ZE 4 0. 15 B8 5E RN B e, 5
EFRAG 56 I A L, 5L TR 0 R SR I MR 2655 94. 20% Kl 2% F TR AR T 1 ML TRy, 58
PRI ZE R — B, PR R GARIERERT 1.2 s, B AR TE 77.36% . R SEBENE T L LI i K, Al
AEEL T BT EAR PR AR AR L T H AR S5 —

K MEEL TR MLEROLE ;M 0 e R R
hE4S%ES. $24; TP391. 4 SERFRIZED: A XEHS: 1000-1298(2023)11-0189-09 OSID . 5554

Design and Test of Machine Vision Inspection System for Cotton Preparation
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Abstract; Aiming at the problems of labor intensity, strong subjectivity and low detection efficiency in
the current manual sensory inspection of cotton preparation, a machine vision-based cotton preparation
inspection system was designed. The system consisted of cotton pressing mechanism, image acquisition
mechanism, detection processor, detection control board and touch screen. Firstly, a low-angle direct
lighting system and an image acquisition mechanism were designed, where the LED light source was
illuminated at an angle of 45° to the normal of the inspection window, and the industrial camera collected
cotton images through the optical glass. Then the system adopted image texture features to express the
appearance morphology of cotton, and established a relationship model between image texture features and
appearance morphology by measuring the angular second moment of cotton preparation sample standards.
In the adaptive filtering and Canny algorithm, it integrated the noise point evaluation and the high and
low threshold adaptive methods for image filtering and segmentation identification, and the ginning quality
level determination was made according to the Euclidean distance. Finally, cotton samples were selected
for system performance test verification. The results showed that the angluar second moment of the ginning
quality physical standards P1, P2 and P3 were [0.8932, 1], [0.689 1, 0.776 1], [0.213 6, 0.587 3],

respectively, and the difference in the texture eigenvalues of the angular second moment between the
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grades was obvious, which verified the feasibility of the image texture to express the appearance and

morphology of cotton. The relative deviation of the inspection of the number of defects index of the system

was 0. 15, and the separation effect of defects and background was obvious. Compared with the national

standard inspection method, the detection accuracy of the preparation visual system reached 94.20% ,

and the detection deviation was not more than 1 preparation grade, which was in high consistency with the

national standard inspection results. The detection time of single cotton sample system was 1.2 s, and the

detection efficiency was improved by 77.36% . The system can meet the requirements of field use, and

provide a technical reference for the instrumental detection of cotton preparation indexes.

Key words: cotton preparation; machine vision; angular second moment; defect; image segmentation
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Fig. 1  Structure of visual inspection system for
cotton preparation
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Fig.2 Schematic of lighting system
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Fig.3  Structure of image acquisition
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