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Research on paddy processing system based on industrial internet of things
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Abstract: Objective: To solve the problem of unstable rice output
quality caused by the lack of information exchange and
coordinated control between equipment in the rice processing
system. Methods: Based on the industrial internet of things
technology, a five-layer architecture of the rice processing system
was constructed, and the solutions to the technical problems
existing in the network layer, decision layer and control layer of
the architecture were proposed for the corresponding layer
problems such as the wireless sensor network model based on
machine vision, the fuzzy self-tuning control model based on
differential evolutionary algorithm and the rubber roller
synchronization control method of the huller. The hardware and
software of the system were designed, the actual transformation
of the hulling and milling section was carried out, and then early
indica rice grains were selected for processing tests. Results:

Compared with the traditional processing, the improved rice
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processing system increased the browning rate about 1%, the
whole fine rice rate by about 1%, and the production energy
consumption is reduced about 15%. Conclusion; The researched
rice processing system based on IOT technology has implications
for improving the intelligent transformation of process processing
systems such as rice processing.

Keywords: internet of things; paddy processing; sensor network;

intelligent control
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Figure 1 Process of paddy processing technology
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IoT architecture for paddy processing systems

Figure 2

Hor 8 2 £ KA WL B 1T S 800 s L ok
I PR G R S e i 26 K WAC S8 O 37 58 B30 i A7 B4k 1
e 5 HAD TR 9 5 B Al 2 0 B B L AR ORI TR
LB A BURR A L D TS S0 A bR A R S 5 4%
J2 FEBER A Tl W I ) e i 9 2 R 2 B, 4 4 3 1
2% B3 AR DRSO L 5 i HC 9 AR A2 2 AR ol R 55 b R T
FENGE L P4 A DR L i IE R SRR B B S RE T B
[F1] 22 A A TR AR B9 — 2P R AT S B R 2
TLRE AR BB = I 55w i A2 O BE L (RIE 2 R 2 R
GEIAE B P IR TR AR E 5 R SR R AT LS R S L
a4k B TAR F o AR AR AT A 4 B 2R
I UFAZ R B e SO 3R & B L 0 Tl 55 7 5K A5 P 3R KK
WA SCPE AT A0 B S AL BE . SR In LR S b r ek )2
AR AT A A O AR A e A5 B A9 B0 AL AR ) A A B
I8 A B D RO TR B U AT 4 A A
57 5 4 2 VAT ) TR I s s R M Ak B TR N Y
B G 22T AR o 8 U SR 2 I B a0 M 2 2R A s TR S
P SR 52 BRAE SR B 1 ) 2 B0 O AT 2 2 15 2 00 %
i DA SE B P SN T . 1 )R ST DB O AR R R
A AR R O B 2 R B T DRAIE 4% 2R



F&M | Vol.39, No.7

B 0 7 A 5 T AR S EOER 9 78 43 R DL S B T
W IE 5 S ROB 4T . 3t e 45 2 22 18 G — 1A il
56 se Bl M 45 28 1 A Z G AR B iR S
254

2 REALV BRI

21 ETHEERBMEEINME R

TF 5% $2 th — Fp 56 T ML 28 A0 5 19 0 28 1% Jk 2% ) 4% A
AL R G AR B0B AR 4307 R K I TR s AR 3 L P 45 A Uk
5 P 45 ST AR A T B8, W R 3 TR,

FEA N TR G000 5 T T 46 R i 20 SR 4R 3R T
IR, 25 15 IR 1 XA g T 2 A% J3% I 45 oK R T 8 4 1R Sk R
=1 N NI N s WD M KAy W A ) AL S B U
Z WG G R B R A IR AR ENE R E
BT A 3 S N BOHE A i RN TR R B fE R
25t To LR AL AR L B S 0 Tl DL K 0 4% B s AR A5 ik
T HLIEAT B A B R Ak B IR AT T/ 5 o B ROk B AR
RGN G, T ROK B B R 2 R B R T
R T 0 AR R T TRD i i DROK B 1 5 R ORGSR O
SRR, HIk, LA R BRI SG AR KOk R
VS AR B AR B 3 AT R BRR T A B TR AR R
AR TR 3R ALY O R R ROk 1 AT £ 0 2K
5T 38 A ER ) AR AE 32 5 AR 4 TR B0 1 T
Ak B, TG TROAL B AR G0 AT e R R AE 4 TR A B A
A K HoAg — 5 1 LB K 43 SR I 2 A AR 0 I A AL i R
— S SRR AR g BRI, o 2 IR R A S B0 o 3
F ) AL AT R AT 43 2 U0 SR e 39T A% o B, o
6 4 500G e S5 3 4, S BLARR AR 4K D A BB 2 43 2,
15 B AR R (B 26 2 IR A R AT A B 3. &
G AR 2 R 3R S 0k o BT R YT R K O Ak
FR b ) B B e A DG BUHR % F PLC 5 4l 2% e &

B . EFILYERARRANBEMNIRGEHR

TR RE AN LA RS, A TR D& TP
SR LA ) 2, LR K T O B Kok R R
PR 45 AL 4 &5 PLC w4 SR B K 38715 B8 B 52 o B2 4
PRE A PLC B iZ 48 A5 1% 5 1 A HL ok 5% J2 530k 455 Y o
HEAT A3 AT A B, b 3 S 0 B3 ASE AR o, BB K B AE 56 in
TEHAY L% Z PLC ', AT A R0 T/ 5 , 55 3% AR
RIS 54 il 98 4
22 ETELBUEIEMERERHIRAEMNRARE

it

WS4 1 25 25 43 300 A0 55 15 A BORH B 8 7 42 o A
R ETW BN AR BERHLAOEHL B 4 iR, B
P 8 RSB 2 =[x, 202, J7 A4S
Wy yes ey, )l BAE B TG A LR T
TR ML O MRS KU O R L TR )
S A R B A R R G R R ORI
o BRIGHFATRON B B 5E , B S BN AL e
TSR], AT R HE S L o5 J5 0 i L AT RO AL . AR
T 28 00 Y P 6 35 10 SR B PROECS W0 G ORI UL X T 4
AR R 1) 2 SO 7 Tl 2 1 0 e A S A R 0 ) A, 4
T —FhAE LR F OB E I RO O Ak vkl ik AR
S FTAWHE I, 8D iR,

AR (B)=Cu; (k—1De, (k) =Cp; (b —D[r; (k—1) —
y() 7, (D

o

AR, (k) iy A AE E A 2518

o (= 1) ——"55 7 Z5J0 0 B0 384075 FE

e, (R)——FR iR % 15 52 bR w22 16 5

riCh—1)—k—1 I % f 3% & 18 ;

v (R)——Fk I 2] B 52 b iy A 5

C—T—Abw %,

B3 EATFTMBEMLHEEAEREMLHELY

Wireless sensor network model based on machine vision

Figure 3
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Figure 4 Fuzzy self-tuning control model based on

differential evolutionary algorithm
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Structure of the rubber roller motor

control system
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Figure 6 Block diagram of rubber roller motor control
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