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Design and Test of Control System for Roller Shrimp Peeling Machine
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Abstract; The commonly used shrimp peeling equipment is roll shaft shrimp peeling machine. However,
the machine can not adapt to shrimp material feeding information in real time and lacks automatic control
system. Aiming at the problems of poor material adaptability, low degree of automation, lack of parameter
acquisition ability existing in the roller shrimp peeling machine, the material information detection method
and equipment operation parameter detection method based on machine vision technology were studied,
and the parameter detection and control system of the roller shrimp peeling machine was designed. The
system was mainly composed of image acquisition module, parameter detection module and control
module, which can realize the real-time detection and optimal control of the main parameters of peeling
machine. By analyzing the relationship between the number of shrimp pixels and the quality of shrimp,
combined with the range of shrimp size, the detection model of shrimp size and feeding rate was
proposed. According to the working characteristics of the peeling machine, the detection methods of roll
shaft rotation angle and speed, tappet frequency, raw material lifting belt speed and water flow rate were
proposed. The results of parameter monitoring test showed that the monitoring errors of shrimp size,
feeding rate, roll rotation angle, roll rotation speed, tappet frequency, raw material lifting belt rotation
speed and water flow rate were 0, 3.46% , 0.51%, 1.73% , 1.93%, 3.34% and 0.92% ,
respectively. The control errors of roll rotation angle, roll ratation speed, tappet frequency and raw
material lifting belt ratation speed were 0.53% , 1.04% , 2. 15% and 3.34% , respectively.
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Fig. 1 Roller shrimp peeling machine
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Fig.2 Image acquisition system
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Fig.3  Shrimp recognition effect
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Fig.4 Relationship between shrimp mass and pixel number
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Fig.5 Detection model of shrimp size
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Fig.7  Structure diagram of parameter control system
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Tab.1 Test results of material information detection
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Tab.2 Test results of roll shaft rotation amplitude

detection and control
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T A B T A B HEAT R A SEBRE . TR A S K
A TR ) SEERF I3 AR, AT 5 U, B 345 21 Y
LFRE R G IAE AT Sh i A iE sk Tl & .
HE T 930 3 B0 A D) 5 4 o X 4 R 5k 4R
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Tab.3 Test results of roll shaft speed detection

and control

Kl G R PR

WAL S R il ‘
W2/ MR R2E/ iR
(remin™") (r-min~") (r-min~")

o 2/% % 2%/ %

15 14.7 14.5 1. 36 2.04

25 25.4 24.8 2.36 1.57
35 34.9 35.0 0.29 1.73 0.29 1.04

50 50.3 49.1 2.39 0. 60

70 70.5 68.9 2.27 0.71

P13 BEAT AR A

Measurement of tappet frequency

Fig. 13

x4 EFMERNAKLER
Tab.4 Test results of tappet frequency detection

AL/ SEBRE/ W IR CFIREI DR PR

Hz Hz Hz 2/ % R/ T P/ T RIS
0.3 0.29 0.28 3.45 3.45

0.4 0. 39 0.39 0 2.56

0.5 0. 49 0.50 2.04 1.93 2.04 2.15
0.7 0. 69 0. 67 2.90 1.45

0.8 0.79 0.78 1.27 1.27

I e W, TR B S AR IR 25 1.93% |, F
B hiR 2R 2. 15% .
5.4 FERRATERELGNSES

JORHE T i TR I R R AN . TE RS
o I 5 9 i) S T A OB B Al B B SRR, #E AT 5
AN () e A G T 45 4 o U o 4 T s A
Y S BRE R G I E e Sk Tk R . Rk
TRty 5 ol B A I 5 e g5 R Ak S s, 1R
WY, JURE B T i B S Y R R 25 O 3. 34%
EEEEGIR 2N 3.34%
5.5 KR

% 7K 2 B 1Y) 7K I S B SR P PR E ik I o 4T
TF ULt 2 SR A — i 1) 7K A8 3 10, R Bl W K ke R AG:
WS R ARG AT RIFEEF . D5 S 806 H
AT b 7K S A BR(E, SR U5 K BRI i R R R AT
JE g — i 1 R K R R AR K, e R R R BRI IR

x5 ERREAHFEERRRER
Tab.5 Speed test results of raw material lifting belt

B FEE R P

WAL, SRR gm0 ,
1 1 CoBRZE/OMR R/ fEHDR
(remin™") (remin~") (remin"") § |
% 22/ % % 22/ %
3 2.9 3 3.45 3.45
5 4.8 5 4.17 4.17
6 5.8 6 3.45 3.34 3.45 3.34
8 7.8 8 2.56 2.56
10 9.7 10 3.09 3.09

THIE, A P 7K B4 7 B IR AR O 4 T R R
LE AT IR, J0 )R 2 AR O AR AT K AR R
) TR KM L PR R A 5 YK R ff
SRR I R A R G A I (B IS ¢ Tl R b

JKC U AR ARG I g A5 SR AN 6 R o iR
B, 7K U 3 8 ) P R I R 25 O 0. 92% , R Gk T
BERTTEE

R 6 KFERKMINIE R
Tab.6 Test results of water flow rate

SRR AE/ e MAE/

1R/ % TR 22/ %
(L-min~") (L-min~")
25.09 24. 89 0.79
19. 35 19. 25 0.52
35.26 34.78 1.30 0.92
31.94 31.56 1.20
27. 86 27. 64 0.78
6 ZEig

(1) B3t 7 8 il 2k BR Sp 72 ML 2 Bk il &R 4
LR G T GRS Y 2 B0 ) A e R 4
PR 3 A 4L , i 95 52 B R B A S LS 5
FR) SIZERF ARG, P LA R Kok R A AT PR AL 3 R ) A Ak
i 3h 45 R AL TAE S 80, M e T 3R b 5O R ) 5
B A SRR BEAIR ek 3 0 1 22 1 ()

(2) KRB LML YOLO v3 BI7 7 X] R
Ha i T 5 % RSP 2 TR oE B 2 5K B 96. 9%
ST T AR 2 S X MR A 2R R T s Sk ik R BT o
() R Ze b AR, 45 A P R RS Sl 43V TR R T %
SR AR IR S ML A S 3R 54 A 00 A 7R

(3) 4R My 1 5 b 2 o R A ARG B kL 3
THERT A A IR T RN K I B A A A Dy
o ST HR A 2O R R S8 LS BRI 5 i R S
{18 B A 5 S VAR R T 2

(4) 3 5 iR B IR T &R G5 BOHE R I o
NS K i T S8 vk K B0 2 SR R, X R A
A ARG I 158 22 A7 O, X MR RE A T 38 118 S 249 4G T 52 2 Ry
3.46% ;3R fA S YR R 250 0.51% |, F- 8
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PEMI R 250 0. 53% s BN FE H A P IR IR 2208 R B Th Al B e 00 o PR I R 25 0 3. 34 %, F 4%
1.73% P f il i 2209 1. 04% s BEFF ORGP 2 SR 22 09 3. 34% 5 /K I B R 1 P 29 4G I % 22
R 220 1.93% , il iR 25 0 2.15% ;)0 0.92%
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