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ABSTRACT: Objective To construct a completeness recognition method for shrimp (Litopenaeus vannamei)
based on morphological characteristics to solve the problem of appearance quality deterioration by mixing the
incomplete shrimp mixing into the sound clustered shrimp during the shrimp production processing. Methods
Firstly, the shrimp image was processed by background grayscale difference method, the region of interest (ROI) of
shrimp image were obtain after the morphological operation, median filtering, double-value, contouring and other
operations; then, the skeleton line was extracted from the contour, and the maximum inscribed circle diameter in the
contour was calculated to obtain the length width ratio of shrimp and its roundness characteristics; finally, taking the

above 2 features as the core indexes to judge the integrity of shrimp, the fusion feature discrimination algorithm was
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constructed. Results The algorithm established in this study was applied to 1063 test set images of fresh shrimp and

its recognition accuracy reached 99.25%, the recognition accuracy was improved by 6.48%, and the recognition time

was reduced by 1598.6 ms compared with the traditional curvature method. Conclusion The proposed method has

great advantages and application prospects, which providing the key technology for the development of

nondestructive testing equipment for large-scale online quality of Litopenaeus vannamei.

KEY WORDS: shrimp (Litopenaeus vannamei); completeness recognition; morphological characteristics; machine

vision; image processing
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Fig.3 Main processes of image preprocessing
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Fig.5 Overall process of shrimp integrity detection

F 1 STELESITSHIRE SIS E 2 MIFEEERERN=3)
Table 1 Corresponding average values of the 2 kinds of characteristic values of the training sets of intact fresh and incomplete fresh
shrimp (n=3)

o s Y IR ISP
FemAt — — — —
BE  KERPHE bR RETVHE EE BB KERCFSE fRf2 FETVIE faE
1 200 5.80 0.70 0.31 0.03 60 2.60 0.67 0.53 0.13
2 300 5.80 0.68 0.31 0.03 100 2.69 0.61 0.52 0.13
3 459 5.87 0.82 0.31 0.03 151 2.70 0.71 0.52 0.12
4 959 5.83 0.75 0.31 0.03 311 2.67 0.67 0.53 0.12
F2 EHMURENRBERE)
Table 2 Test results of the fresh shrimp test set (1)

K58 L BB SERIFRRIFR % AR IR 3 /% SRR % SF-AFERS /ms

4.60 96.14 99.49 97.37 265

4.55 96.88 99.22 97.74 261

4.50 97.18 99.22 97.93 262

4.45 97.48 99.22 98.12 261

4.40 97.78 98.71 98.12 261

4.35 97.92 98.71 98.21 261

4.30 98.37 98.46 98.40 261

4.25 98.52 97.94 98.31 261

4.20 98.81 97.94 98.49 262

4.15 98.96 97.69 98.49 262

4.10 98.96 96.92 98.21 261

4.05 99.11 96.92 98.31 265
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Table 3 Test results of the fresh shrimp test set (2)
154 8 1 SERAFRSIH/% BRI /% SFEPUNEE /% S FEIT /ms
0.42 99.70 83.29 93.69 45
0.41 99.70 87.40 95.20 45
0.40 99.41 91.26 96.43 45
0.39 99.11 94.86 97.55 45
0.38 98.81 97.17 98.21 45
0.37 98.66 98.46 98.59 45
0.36 98.07 98.97 98.40 45
0.35 97.40 99.23 98.07 45
0.34 95.85 99.23 97.09 45
0.33 91.54 99.23 94.35 45
0.42 99.70 83.29 93.69 45
0.41 99.70 87.40 95.20 45

3 TR P AT F 5 R 1 ) 9] A 0 A 5T
B R B R = T 93%, SEIFERS N 45 ms.
FRFAR R A R A S T R . R B
TAEAL . SRR BR SRR, WO E K S FUAREAE A 1 AR
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A LI Y 8 BE e R R 0.37, et A fef 0 5 4 M fi 3R
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0.37 VE R ek BRI B {H
2.3 FHHEESESFIREEE
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ek o L el mAEPO T LS R 4, Mt
TRk S AR, AR 7k 0T R R 4y
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HIFE LA IR A it
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S S5 A 0 30 Sy A X R, ) R — 25 SR LA 0 ) S 4 )
Ao RILERER, Wil 2 FEEER ik g
A R R PR VT SRAA B T 99.26%, X filedbt A= i R g SR 5 v
WHERIRF] 99.23%, FIPUNHERH 255 99.25%, MK T M
Fofr o — ERAE A 0 v A9 31 T4, R8Ty ik BORR B
FRNE s,

F4 EE. KELRFHEESESHENE
Table 4 Roundness and aspect ratio feature method proposed in
this paper compared with traditional methods

pipees3il SRS % S FENS /ms
[53] B k7 98.59* 45%
SRR S 1RES 98.50 262
i 92.77 1861
B 5L 89.78 1564
& %o} THI FRIE: 65.30 231

T * R BT A% R R, TRl

x5 BMEFESESR A
Table S Comparison between fusion feature method and single
feature method

T2 FEPRIHR% SRR /ms
PRI SS G ik 99.25% 262.4
[AIERERR7S 98.59 45%
K IE HURFIE L 98.50 262

Zi b, KOEHRHIETE | [ RHIE A SR Bl S R A 5 vk
HRRERSARAT 23z 1 T BF 5 B URAG I, FLAE PRI 14k R
A WA RGEIRR, AERVUIREEUE 8RR
T SE PR A N T 5K o (R SRR o U E R 5, TEAEF
PFEIS AR Y, B AR P 22 ) AR 2B A 7 oK
{24 5 M i s B e AL
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