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Fig. 2 Schematic of the working principle
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Fig. 3 Structure of the differential queuing transmission device
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Fig. 4 Attitude adjustment mechanism and adjustment process
a. DUBP B AR b, DU S MU AR o DS H T %

3 AR RANEHERITRAGH AL

it

BRSPS 3B G T 2 B i A% 0 2 e v £ TR
21 AT 2 PR 5 4 98 E (PLC), HUT R 45 (5 B R
Qb K A SRR S T R 126291,
3.1 A%

AR HUAS L 5 0 TR TR, 42 o e
R E  MERPE RIS L TR, MK
TR e v T (13 4 B I 7802 L 35 1,

x1 RFERER
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] g 4 i 4 4F(PLC) —Z%% FX2n
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FTERHL JE-P32 i A O BT EDBIL

MAS U SRR G AR A PLC #20, @ad
BB AT BN X A R R TN GG B LS R
CX6080 HERUE AR, FMER A 18 mm x 124 mm x
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(B4 B 1k RIRERIRA), st Bh iR & 4. PLC
A6 MANGE . 4 N E, B A S
Bes, hiFE 2 Al PLC MUK . B EC B
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Fig. 5 Trapezoidal diagram of specification identification and counting statistics
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R 10°~25°, AV 1T HLAG) B 3 i A vif L 5 i 1Bl
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WU 5 TH 8 G0 T 25 A o 1 ) DG PR R Y
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Tab.3 Factors and levels of grading orthogonal experimental

Z
A R A ORI b o ST IHUIRESE o i ¢ /s
B/(r-min™!) i A 5B D/mm
1 35%25 115 10 30 15, 23
2 35%35 125 15 40 16, 24
3 40%25 130 20 50 17, 25
4 40%35 135 25 60 18. 26

5 ERENH

WA ZKEER 4 [, 57 5 IR 4 KCFRYSEE
et AT Los(49)BIIESSER, [RIIR A SPSS25 73

BEEA A IE ST ER A TR 22 0T, A iras R 3R 2. 3=
T, ke AR TE § KE R B9S2 058K B k=Ki/n(X
HK(i=1, 2, 3, -, )N RERTE i KV T 15k
FE B, R Ras IR I 22
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Tab.4 Counting results of orthogonal design L2s5(4°)
ISES
SRS AR O e m g ESETHE BSETIUELE  MUAR IR RO R
A B IUE C AR B B D MHE /%
1 4 4 2 1 3 84.5
2 3 3 1 1 4 85.1
3 1 3 3 4 3 92.1
4 3 1 4 4 1 93.2
5 1 1 1 1 1 91.2
6 1 3 2 3 1 87.6
7 1 1 4 1 2 91.3
8 2 3 1 2 2 92.0
9 4 2 1 4 4 83.3
10 2 1 1 1 3 84.4
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gk
FSES
TRHD RO R i BT AAMTIMEEE BRI RO
A B I C W AR I ES D HE /%

11 3 4 3 2 1 90.5
12 4 1 1 2 1 93.4
13 1 2 1 3 1 91.6
14 1 4 1 4 2 93.1
15 3 2 2 1 2 93.3
16 2 1 2 4 1 88.6
17 2 4 4 3 4 89.2
18 3 1 1 3 3 90.2
19 1 1 2 2 4 87.3
20 4 3 4 1 1 85.9
21 1 1 3 1 4 89.2
22 1 4 1 1 1 89.5
23 1 2 4 2 3 87.6
24 4 1 3 3 2 91.6
25 2 2 3 1 1 88.3
ki 90.221 94.315 94.325 91.326 94.128
k2 91.154 92.156 93.256 91.036 90.369
k3 92.236 93.365 91.236 90.325 91.186
ka 91.635 89.632 92.369 91.625 90.289

W2 R 2.051 3.733 3.809 1.300 3.839
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Abstract: In this study, considering the problems of large labor, high labor intensity, high breakage rate, and large
statistical error in the marine specification identification and counting statistics of bottom-sown scallop seedlings, a
device for identifying and counting the scallop seedlings was designed; the device consisted of three parts: primary
sorting mechanism, differential queuing conveyor and specification identification system, and counting statistics
system. To determine the factors affecting the device accuracy for identifying and counting shellfish seedlings, five
factors and four levels were established for orthogonal test analysis and verification, and the best process parame-
ters of the device for shellfish seedling classification were determined. The size of the feeding port was 40 mmx
25 mm, the rotating speed of the conveyor belt motor was 125 rmin!, the radian of the attitude-adjusting mecha-
nism was 20, the distance between the attitude-adjusting mechanism and the end of the conveyor belt was 4 mm,
and the interval for the shellfish seedling identification was 17 ms and 25 ms. In the verification test, the average
recognition and counting accuracy was 94.4%; thus, the device has good stability and can therefore provide tech-

nical support for the integration of scallop seedling acquisition and the bottom sowing at sea.
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