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A multi-defect detection system based on improved YOLOvS8s and
morphological features for fragrant pear grading

WANG Jinkai WU Chenchen CHENG Rouxin WU Rentao

(Shanghai Technology and Innovation Vocational College, Shanghai 201600, China)

Abstract: [ Objective] To address the high missed detection rate of defective fruits and poor grading accuracy in current post-harvest
fragrant pear sorting. [ Methods] On the basis of an existing visual inspection system for fragrant pears, a machine vision detection system
integrating an improved YOLOv8s algorithm and multi-dimensional morphological features is designed. An ECA attention module is
introduced to enhance the model sensitivity to subtle defects, enabling fast and precise localization and segmentation of pears. Conventional
morphological feature extraction is employed to conduct multi-dimensional shape analysis for identifying and rejecting defective fruits.
Pressure-sensitive sensors are then used to grade the remaining qualified pears, realizing comprehensive quality screening and grading.
[Results] The proposed system significantly reduces the missed detection rate and improves overall sorting efficiency. The improved
YOLOv8s model achieves the single-target segmentation detection rate of 93.7%, the defect detection accuracy of 94.8%, and the grading
accuracy of 97.8%. [Conclusion] The detection method integrating deep learning with machine vision effectively meets the practical
requirements of post-harvest fragrant pear sorting.
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Figure 1 Overall workflow of the system
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Figure 2 3D model of the overall system

BIBHAE, R EE R FER RN 25 AT
v i S A BRI B9 95 520 B E B DX AR O AR
G, 7 AU Bl A% 2l 245 g B ik 2 XU A%
A b R 4 B A SR SR B . S TR, St HL R
IO i 1] A AL R 36 B BCR ER fil  16 % o MR RIBITE
I A48 2 b AR BIL 8 AL B v e i, AR BILOIAT IR, O iR L
PEHIL S I 52 R I 0 S0 o — LR I B A 7 O Y SRS
T 2 42 1 e S V3K Sl LA DB TIOR8 BR %A G
flvo BEE , PEARCRS A B Op A o A g A A AR U
SUR SR 5t b B0, O HLAR I8 S A 5T ok 435 s 2 77 )
W7, I8 AR R T8 4 K 3% 45 PLC, 5 il R o R A& % 1

i

ol il ‘ N
RISk
& 100 %R?FLCW o
Wikt R
— PR | posiorm

B3 ik fe bt B AR R A
Figure 3 Schematic diagram of the dual-speed and incline-

deceleration sorting conveyor



F&M | Vol.42, No.6

TR MR BA/NEL . B G , G M Y SR S0 A5 S B 3
TN AR A o A kAR R o P A % B AR
I 32 A7 B 55 G B L B T B R R o A — B
1.3 ®ESHREET

MR A ST, ol A IR A SR A BT A L JF
KR F AL HEAT F T, AR A ] 04 T S R R R A %
WAL LMK
1.4 FENEER

454 248 400 mm (9 40 B 7R 0.1 mm/pixel BT JE
FR A M 500 mm/s 1Y 77 £ BE , ST, KT 43 BER
T =>4 000 pixel, BE G ) T 4 4E 0.2 ms NP 55 %
i, I AP K FH Basler ace 2 &4 H [ acA4112-30 pm %Y
ST BEARAIL o
2 BOE&IS B

AL TR SR AL A, LR UL I R R R R R
1E 2 Bz M 45 DA B Rl A5, ELAAR BB (DL &1 4) o 3 2k Gl B
P TR R G S S 2 o A I N I N T
LR 5 2R AL DL SR 52 A B RN B 55 I R S, R
FHAR G 00 [ 5 10 A 43 5 B A8 A DS C T B AT 18 ME LLIE 7
T 25 5 1 BRI 40 R 4 g 1 00

Bl

ik

et
B4 HRIZHBTER

Figure 4 Schematic diagram of major defects in fragrant
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Figure 5 Flowchart of the defect detection algorithm
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Figure 6 Defect detection flowchart
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Figure 7 Network architecture of the improved model
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Figure 10 Contour segmentation results
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Figure 13 Gradient magnitude images
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