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Fig. 1 Stucture diagram of kidney beans hole planter
NiESR R

B AR5 T 5 A R B R R B A O (A
PUE S AE AT M HE R B IS MR AR R
AR TP A o . 2 AR i /N e g L R s i i
15, LRI M e 7 CRE 45 52 sh AR, AN F T 58 B 18 Fh Al
Ci| ZUINER ST SUR=RIRAS 1 WAG L LR LIV
WG PR RS FEALGHAR BT i oK, 1545
o AR RS, & AR AR AR
AR, AR R AR SAREE R TR X A
WA fe (R T

R =

1.2

ZL - 2mH
oy (1)

Horbp L MR IR (mm) 5 H £ Fh iR B2
(mm) ;R RRFE AL (mm) 5 Z N oHE 5 1 1 L
(M),

VeSS AR SR I SRR 11 5 BREE R 350mm,
FEFREE R 40mm, B TR ME R o D, & R EUUE
FAE L B LR PR B R ML R AN RS, WO
g R e o 5 A, A (1) TR TR U A
42 R=240mm,,

1.3 WBEELE

TARIRALIR S TOW B R BARAS T Z 3, (A 7
PR A Ml A i v o # IF AE Sh A R SR A T2 5
A —E BB, W R0 K/NA] LLGE o 1 v &
BN, TG WE G AR 10 2 I A T SRR
ab AR SRS A A SR A 0 ) A B S AT AR TS
R X Ry FRC A B A TR 2 BIER

P2 MEmEE SR E R

Fig.2 Schematic diagram of duck mouth coincidence
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Fig.3 Schematic diagram of speed analysis of hill planter
NiESRGERE
2.1 JUBSRHEMMEEFEIRRE
2.1.1 ISP BB R Y ST

BE LIRS 5724 =3 R 4230 i aih 5 b1
AR T ETE 13 ~ 16mm Z [6], % B 7E 8 ~ 10mm
Z ] JEEEAE 6~ Tmm Z[A]  SRAFFIEREH 14mm,
FEREN 9. 5mm, JEJE N 6. 8mm, 7E EDEM Hij b Bt 7%
R 4 R AL G 7 SO A AT E AT 0 ELAR A
@y, i 4 fR

2

4 EDEM jf &£ Fh T8 5 &
Fig.4 EDEM figure of bean seed model

2.1.2 AT I

I BOCE EL AT 4K -EDEM , X & 28 k17
BEFATE, B9, B SolidWorks A4 %) 7% % 45
FHEAT = YR A5 T Ab sl 3 25 B X 0 52 M 8 /N 1)
A, LUE EDEM {5 B> 5, $2 S as 1Tl
K 7R RS AF N igs %20, K H S A EDEM B4
W B SR 3 B S A HER A4S
HEAL B BE , B Rl 56 Wil 22 F0 o R 25 Fh A £ 25 ABS 2
B 05 FA R BRSO B AR 1 R,

R T G LSRG T HER G B o SRR A Y
NIERBEE R Filled, H i B B Opacity &~ 0. 5,
FAEEFHERI SRR AN 5 R, D5 EN 0s R4, Bk T
IR A SRR AL s BB 58 AHER AS R T 5
RIIE K 0 BT AR I R R 3s, FrHEFP RS E S e R IF 48
T 100 R HE A HEFPE L

Bs ok i O Bl (i EUR R
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Table 2 Single factor test on the rotational speed of acupoint planter
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Table 7 Analysis of variance of test results
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Fig. 6 Response surface of interaction effect on qualification rate

2.5 WEHREFRL
T AR T 2 280, R 5 4 3 2
FEORSL 2, L 5 o146 PR B 20 L D
sign~ Expert A2 B (R AR L DL B H R
i T 4 R A AR B 6 R BT DA
HOI 1

MaxY,

MaxY,

MaxY,
-1.682 <X, =<1.682
-1.682 =X, = 1.682
-1.682 = X, =1.682

H A AT R A% B 0 34, Tr/min | B k4S5 HE
PR LR 1. 4 Bh)Z 55 B 180mm i, 747k 5 HE

Fh b iR, 7 98. 2% , I #5256 R A 3% 2 e/, 43331
0. 64%10.94%

iR ARk

o by HAKE R DL AL A R ERIG S E 11 5k
LA T e A B PR AIE S B B Rl T
JEAREE 5 005 T B A B e TR O A
375g, FKRLN 40% , R T 7% AR LA JPS—
12 BHER gL BRI &5 AT iR ek, ke i 72
R E R AR IR & b S S AR S, 28
RS T A S 1] 32 B, AU B 1l 5 PR T AR AR
EORURTHE R G vy d TR QR N (S s Wi L U A 1 5 1
% BIRAMZ LR bl 6 R R T
S A W O SR R BCHE, LA OoE 0 2 HE B R 4

3

- 188 -



2024 4F 11 A

& Bl AL B 52

5511 1

BRI BB SR N 34, Tr/min | B RIG 5HE
FRESLE R L 1. 4 FlZ B 180mm HEAT AL, 45
Nk 8 Fis,

£8 AR

Table 8 Bench performance test results
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Design and Experiment of the Hole Planter for Snap Beans

Yang Mo'*, Chen Changhai’, Ma Yongcai', Bi Chunhui’

(1. Engineering College,, Heilongjiang Bayi Agricultural University, Daqing 163000, China; 2. Harbin Academy of Agri-
cultural Sciences, Harbin 150029, China)

Abstract; In view of the fact that there is no special hole planter for snap beans in the process of sowing, which leads to
the problems of low qualified rate of sowing, high rate of missed sowing and high rate of replanting, and in the process of
hole planting, it is easy to see the phenomenon of " reinforcing" caused by the duck’s beak of the hole planter tearing and
picking up the film, resulting in poor sowing quality, air leakage of the film and other problems. The structure and work-
ing principle of a kind of hole planter for soybean were determined, and the relevant technical parameters were deter-
mined. The single factor simulation test was carried out by using the EDEM software to determine the value range of the
factors affecting the qualified rate of seed metering; Taking the speed of the hill planter, the height of the seed layer and
the linear speed ratio of the brush wheel to the seed metering wheel as the test factors, and taking the qualified rate of the
hill planter seed metering, the rate of missed seeding, and the rate of replanting as the test indicators, the quadratic re-
gression orthogonal rotation combination test was conducted to optimize the parameters; The optimized results were tested
on the bench to verify the reliability of the simulation results. The results showed that when the qualified rate of seed me-
tering was 98. 2%, the rate of missed seeding was 0. 64% , and the rate of replanting was 0.94%, the combination of
the parameters was that the speed of the hole planter was 34. 7r/min, the linear speed ratio of the brush wheel to the
seed metering wheel was 1.4, and the seed layer height was 180 mm. This study provides a reference for the study of the
sowing performance of the snap bean hole seeder and the improvement of the operation quality of the snap bean seeder.

Key words: snap bean; acupoint planter; hole planter
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Design of Navigation Display Interface for Agricultural Machinery

Based on Visual Attention Mechanism

Liu Tao
(Zhengzhou Shengda University, Zhengzhou 451191, China)

Abstract ; China is a large agricultural country in the world, agriculture is the basis of the national economy, is to promote
social progress and national food security guarantee, the development of agricultural machinery and equipment industry to
promote the rapid development of agriculture. At present, China’s agricultural machinery is developing in the direction of
automation, informationization and intelligence, and agricultural machinery navigation technology is the basis for the intel-
ligent development of agricultural machinery, of which the display interface is the medium of interaction between the oper-
ator and the navigation system, which directly affects the operator’s experience of use and also affects the efficient and safe
operation of agricultural machinery. This study addresses the current problems of poor usability and low user satisfaction of
agricultural machinery navigation interface. Based on human visual mechanism, the study explores the visual attention
mechanism of agricultural machinery operators during field monitoring operations from the perspective of cognitive physiolo-
gy, and then designs and optimizes the agricultural machinery navigation display interface around icons, controls, naviga-
tion, layout, color and interaction of the display interface. Finally, the visual experience metric was evaluated by TOPSI-
SI to verify the practicality and effectiveness of the design method of the agricultural machinery navigation display interface
based on visual attention mechanism proposed in this study. The research results can provide design reference for the de-
velopment of agricultural machinery.

Key words: visual attention; agricultural machine navigation; display interface; interaction design; visual experience
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