2024 4 12 f] | A I R A= 555 % 4 12 0]

doi:10.6041/j. issn. 1000-1298.2024.12.014

SEEEEMN TS ESEMEESHIERE
TANEN R FE R

STR! NN 1 v 1,2 N 1,3 NS \ 1
oW REE OB R A K 3E FThFE IHE
(1B KRB RETEFER, KK 163319; 2. BRI A RILE B2 & T S SL %, KK 163319;
3.ARAEAR L K2 TR B, WA /R TE 150030)

FEE : oy 2 S o T A O R R R R HE R S RORL Y A W A, TE kX A ik v AR AR RRAE S A RE E LA
W0 fy ], BF 5% — i 3k T 2T AME B 1 U R I O R R T MM R G, R SRR T
LA fok o bl A, Vit T X R A P e M A R e B S R R o T R S X ) R SR A i 0 4 2R
BT, 4 Hh — b 5= T 05U ik (B 53 A7 55 BE £ #E 65 OF 1 930 2 ( Bilateral pulse value analysis and energy masking smoothing
algorithm , BPV — EMSA ) ()45 = i 3 S Ff e o W B30 vk o 006 38 B 9 80k el /0 77 DR s ik o 1) e 75 1 i AL 8¢
Bl A B0 BV R E s T B 2 ke SRS [ B TR S e B T T O T A R N o AT o
Wb o W ZR GRS 00 2 SR e OH . T 1 o s X R T e 2 AR A A [ BT R RS R R
97.65% , T KNG FE N 95.99% , 22 55 RE WS HE B SR B2 o 22 ok W 0 i 0 ok o A8 Ak o W 28 40 1 B 1 3K 58 4% SR R T
FEFD A A% LB WM 22 (E 8 2 A E 40 8 B A IR R R WD 22 (6 2k 1.45 AN 43 o5, 38 R0 5 48 RO 2 W5 22 (8
0.56 NE I o R A B ZMEAKRT 2.23 AE 05, B IERHE RN ZEARART L78 A H 408, B E
P RA XS 22 EH AR KT 1,00 A E 43 a5 o 2% W D0 7 12 R 408 v it W 0 iy X0 8 o 5 P 2 ) S P PR B
KW B HREREML; AR R SRR LAME IR RS LB
hES %S, $223.2 STERARIRAD : A TEHE . 1000-1298 (2024 ) 12-0160-09 OSID . At

Infrared Performance Monitoring System of Belt-type High-speed
Seed Guide Device for High-speed Precision Seeder
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Abstract; In order to solve the problem that the existing seed performance monitoring method is not
available for the belt-type high-speed seed guide device, and the seed belt carrier and seed particle
cannot be distinguished during the seed casting process, making seed performance difficult to monitor,
a monitoring method and system for a belt device based on infrared sensors was studied and designed.
The two-sided pulse comparison method was proposed, and the hardware circuit and software process of
the monitoring module for the belt-type high-speed guide device were independently designed. At the
same time, a belt-speed device monitoring algorithm ( bilateral pulse value analysis and energy masking
smoothing algorithm, BPV — EMSA) was developed. It reduced the noise and random fluctuations of the
original pulse, made the data smoother and more stable, and highlighted the main trends and patterns of
the data, while suppressed transient pulse interference and improved the data interpretability and analysis
accuracy. The accuracy test results of the monitoring system showed that the monitoring accuracy of the
designed belt-type high-speed seed guide device monitoring system was above 95.9% at different
operating speeds, with the highest accuracy of 97.65% and the lowest of 95.99% , proving that the
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system can accurately collect the pulse changes of seed particles through the monitoring point. The results

of performance evaluation test of monitoring system showed that the average monitoring error of seeding

qualification rate was 2. 00 percentage points, the average monitoring error of seeding missed seeding rate

was 1.45 percentage points, and the average monitoring error of seeding reseeding rate was 0.56

percentage points. The relative error of seeding pass rate was not more than 2. 23 percentage points, the

relative error of seeding missed seeding rate was not more than 1. 78 percentage points, and the relative

error of seeding reseeding rate was not more than 1. 00 percentage points. This monitoring method can

accurately monitor the seed guide performance of the belt type high-speed seed guide device.

Key words: high-speed precision seeder; belt-type high-speed seed guide device; row performance

monitoring; infrared sensor; signal processing algorithm
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Fig.2  Schematic of belt-type high-speed seed guide device
LOGHESHE 2 00RIE 3. M TR 4. KR T

A S—— A AHABFE A [E]FE, m
T, —— BV AT AH 405 19 3 S o 1] [ B,

BSCAS FH X 2 G o 2 5 0K )y fL L AT 3 A
IR AT S5 SEBR Bk BE o D) DA <8 i - [1] B B Ak R
X8R0

X:Sn' (2)
TP
A T —— Pk ol 22 4 I 1) 5] B3,

W RS A ShfAF R BREE A . 3 B AR EY
PG BREE S X, R MRS oy P, IR X e
[0,0.5X,) 3+ 8 5 4% , % F & Wh P, W H
RO A

P
gnggﬂxuM% (3)

MR X e (1.5X,, + ), W 4 , 25 0 6
WHOR P MR 1, 542l

] Pmiss 1007 4
miss = p X 0 (4)

W X e [0.5X,, 15X, ], W3t & 4%, 25 A 4%

) = — 1
v=q (1)
T DTG
WHECH P, WA SRR AR
Pq
1, = x100% (5)

2 BNRZEEHET

2.1 MRSt

Xof ity 2 HE ol i I ASE B fg SRR A A R AT T AR
TR P 2H 2150 & S A8 rl % 3t b A ] — M e AR Y, 8
PR 2 5 2 AR R £ A0 3 W B e AR O — I e AR
Xof A8 3 A A 2 R A AR T AR i 3 T )
(R 2 A5 PRI, 7 2 S A ke 0 e ) g T A
)53 390 I 18 % 5 fL, 5 T 4T R DL B R B S OR
PRV T 0 0 D ASE e T S0 55 2z W A 5 4K 4 S [
T 2 B BB A A AR SR S o 4
AR S LI 5 Ry $8 AT B 2 S A ks
B o6 WU PR A R AR 8 R TR G 2040 O Zemt 3 #8016
8 [R] B e BEL T 7= A s E Ik b A8 Ak R o R 0 S TR]
FE 7 28 3k W00 i s T () B8 5 S [] A0 g Sk v O 2%
S S AR WA B Y Ah SE R 3 Ol B (R T



12 1) EER/

G SRS A7 b ALY 2 e T o S P RE L AP W R ST S

163

FAROE T o 2 HR Pt 00 e 22
K3 s

R E K

, 5
A AR B R RN

Installation schematic of belt-type hlgh-speed

&l 3
Fig.3
seed guide device monitoring system
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Fig.4 Hardware circuit diagram of monitoring system of belt-type high-speed seed guide device
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Tab.1 Results of broadcast volume monitoring

accuracy test
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15 297.3 288.0 96. 87

16 298.3 288.3 96. 65

B 11

Monitored parameter index of each multicast volume

Fig. 11
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Fig. 12 Performance evaluation test of monitoring system
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Tab.2 Performance test results of monitoring

system evaluation %

LERN209: VA< S S U 1% % B {H TR HE
(km-h™'") JPS—16 Ax JPS-16 AL JPS—16 AL
12 99.56  97.33  0.33 1.56 0.11 1. 11

13 98.89 97.11  0.78 1.89 0.33 1. 00

14 98.44  96.33  1.11 2.89 0. 44 0.78

15 97.66  95.56  1.67 3.33 0.67 1. 11

16 97.11  95.33  2.22 3.67 0.67 1.00
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