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Detection of defective shrimp and optimization for key parameters in

multi-channel automatic elimination system
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Abstract: Objective: When inspecting the appearance and quality
of Litopenaeus Vannamei, the system can realize the automatic
elimination of defective shrimps efficiently. Methods: Constructed
an automatic shrimp elimination equipment and quality
inspection. Structured an algorithm to extract shrimps’ morpho-
logical feature, complete the clarification of normal and defective
shrimps. Realizing defective shrimps’ elimination by blowing
them from the side to middle. Through the analysis of internal
stress of shrimp, we calculated the correlation between blowing
volume and moving distance. Moreover, the relationships among

gass output volume, shrimps’ moving distance and speed had

been optimized. Results: With the increasing of experimental bat-
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ches, the recognition rate increases gradually. When the experi-
ment was carried out at the fourth time, the elimination rate can
reach more than 95%. Conclusion;: After the multi-channel
device’s parameters have been optimized, the system can achieve
rapid elimination of defective shrimp online.
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Figure 1 Block diagram of the overall system flow
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Figure 3 Display single side channel image
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Figure 4  Air nozzle shape
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Table 1 The relationship among speed of conveyor belt,
signal delay time and air pressure
3% B/ 5 AR (] /s BRI
(mes™') IR 47 om BEKIER 57 cm WA/s H/kPa
0.04 11.75 14.25 1 39.2
0.20 2.35 2.85 1 68.6
0.25 1.88 2.28 1 49.0
0.33 1.42 1.73 1 39.2
0.40 1.18 1.43 1 58.8
0.47 1.00 1.21 1 78.4
0.55 0.85 1.04 1 68.6
0.63 0.75 0.90 1 49.0
0.67 0.70 0.85 1 39.2
2 WHRHEHEEHEAKTEENFREDS
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Table 2 The relationship between shrimp moving
time and air pressure
Wl /s  BEURUE 1/kPa BEUUE 2/kPa BUUTUE 3/kPa
0.1 833 4172 12 494
0.2 210 1051 3 086
0.3 935 447 1397
0.4 530 270 791
0.5 343 176 501
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Table 3 The relationship between shrimp moving

time and distance

—_ L&) X U A X I A5
FEES 1/cm BE#S 2/cm HiE 3/cm
0.1 0.4 0.6 0.8
0.2 1.4 2.3 3.3
0.3 3.1 5.2 7.4
0.4 5.5 9.3 13.1
0.5 8.7 14.5 20.4
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Table 4 The relationship between the air pressure and

shrimp moving distance

WS/ kPa BEE§/em || BEPSRE/kPa BEES/om
39.2 3.46 63.7 6.40
44.1 4.05 68.6 7.00
49.0 4.64 73.5 7.53
53.9 5.23 78.4 8.17
58.8 5.81
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Figure 6 System recognition rate and error rate
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