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Fig.1. Designed piece
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Fig.2. (2) Designed Profiles for sensor installation, (b) Installation of the designed piece on drill
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Fig.3. Variable resistance circuit map
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Fig.4. (a) Designed and embedded circuit in a circuit box, (b) Designed circuit map: 1- Two sensor inputs for receiving

information, 2- Two LEDs for alerting and the other for announcing the correct operation of the unit, 3- Central IC for
information processing, 4- Beep alert when seed fails to fall
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Table 1- ANOVA of the treatment variations on device performance

odol ¥ Jgdo 13 deyzo g oliiulojl ;0 swnd by 4 odd b yleud

Sl

90l edlatwl b yd hyled Jolpe wd pe b e

o Voo Cdlus (dlyy de o g olKitalofl )3 52990l g 55 S
gt lacdls 9y e Cunglie wlaid b ) cpl 285 plovl
FUY slodor s cpl d isles] ases .as plsl YU

FOMESW|

Olayo (1Kile
Mean of square

Source of &5 30y o ylows dlaws ) 33 30 o )lows :l.w’ 48,300 iy (o ylows Dl 33 30 (9 )lows Dl
variation (df (fawgio Cudas) oliuiglel (YU CubS) oliiiy ol (wgio Cotas) (YU culs) 450
No. of seed counted in No. of seed counted No. of seed counted in No. of seed counted in
lab (Medium quality) in lab (High quality)  field (Medium quality) field (High quality)
S:&\a{d 2 43242.48** 50408.04** 41754.93** 51470.1**
2 ohled g5
Type of seed 2 30122.7** 10044.04** 42703.81** 16734.8**
counting
obled g5 # )b
» 4 477.04** 252.48** 1233.54** 419.6**
Seed*Type of
seed counting
- 18 31.44 27.33 2163 106.9
Error

7Y Jleas! o 3 I ne s
** Significant at 1% of probability levels
ool 9 dSjo 1D Suwd gy s odud yleud (glayd dlass
JRO IR PSWE ¢ Joda 3 Law 9 Loy «opd ¥ guame (4l
Oy sacdlus 5> slBilojl & Cams a5 30 5> 00d 5)leds
SOl g by plgie 1y ol s adbie jiin 0l (b

» g 00 Olie Osmes g o) €S 5l (86 SkSU
25 S 4e e

299,51 9 )5 > Sahgy 4 oad (Bled (glaydy Sl
b g Lug) 0> ¥ game (gl baungio Sl | olSitilojl 5
ol ods 1)1 Y Jods jo
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Table 3- Number of seeds counted in laboratory with medium sensitivity of sensors
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Fig.6. Number of seeds counted in laboratory with medium sensitivity of sensors
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Table 4- Number of seeds counted in field with medium sensitivity of sensors
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Fig.7. Number of seeds counted in field with medium sensitivity of sensors
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Table 5- Number of counted seeds with high sensitivity of sensors in laboratory

24 o lowd £99 @b Wy Ly
Type of seed count Corn Beans Soy
e 900 773 744
Manual
3 849 728 706
Laser
a9, 5ele 814 713 694
Microwave
3 2 1200 .
2 5 1000 b ¢
n 2 |
2 8 800 d f 9 e g h Manual
2, Laser
33 600 :
Y D 400 = Microwave
- 3
35 200
s O
3 E 3 L) Lo
° 3 Corn Beans Soy
4> g5
Type of seed

b, s (VU ol b olBolojl )5 o y5yleds (slnydu dlaw —A JSWS
Fig.8. Number of seeds counted in laboratory with high sensitivity of sensors
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Table 6- Number of seeds counted in field with high sensitivity of sensors
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Fig.9. Number of seeds counted in field with high sensitivity of sensors
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Fig.11. Comparison of seed count accuracy percentage in laser and microwave sensors in field with medium sensitivity
of sensors
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Fig.12. Comparison of seed count accuracy percentage in laser and microwave sensors in laboratory with high
sensitivity of sensors
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Fig.13. Comparison of seed count accuracy percentage in laser and microwave sensors in field with high sensitivity of
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Introduction

The use of new technology in planters is one of the most important factors in the advancement of agricultural

science. In the present study, an electronic warning system has been designed and implemented to prevent large
seeds from falling from the fall pipe into the ground groove. In this study, three types of corn, bean and soybean
seeds have been used, using two laser and microwave sensors. Viewing and comparison of the two sensors and
their performance in two conditions of medium and high sensitivity in both laboratory and field conditions were
conducted. In this case, the differences between the two sensors in different sensitivities have been evaluated and
compared. The performance of the sensors in seed count has also been studied and compared. According to the
results obtained in both cases, the sensors performance was acceptable, and especially in the maximum
sensitivity of the sensors, they were able to handle well the clogs created in different situations (clogging down
or above the fall pipe or emptying the seed tank). Detect and alert in a timely manner. Also, the count of seeds in
all three seed types was recorded with high accuracy compared to the actual number.

Materials and Methods

Three types of coarse seeds (corn, beans and soybeans) as well as two types of sensors (laser and microwave)
with two levels of medium sensitivity and high sensitivity were used for the experiments. Laser sensors are one
of the most precise instrumentation and industrial automation tools that use laser light to detect objects or even
precise distances. The function of the microwave sensor is that the high frequency waves are transmitted when
the power supply is connected. These waves are reflected back to the module receiver if they hit objects. The
open waves in the module are multiplied by the frequency of transmission by the mixer and a low-output (IF)
signal is generated. The output frequency is equal to the difference between the frequency of the transmitted and
reflected waves caused by the Doppler effect. Based on this frequency, the presence of a moving object and its
speed are detected.

Experiments were carried out at both laboratory and field levels and in both moderate and high sensitivity
modes using variable resistance mounted on the controller. The equivalent distance for each seed test is 100
meters, so twice for each seed in the laboratory and field level for each of the laser and microwave sensors in
both high and medium sensitivity modes. In this system, in case of falling pipe clogging due to seed
accumulation or mud under the falling pipe or other factors, an alert system (warning beep), along with the
corresponding LED light, indicates a problem in the seed fall system and the operator alerts paying attention to
the LED light (green or red) will detect the problem.

Results and Discussion

The results indicated that by installing a variable resistance inside the circuit, different sensors can be created
in the sensors. Increasing the sensitivity of the sensor as much as possible can cause higher the efficiency of the
sensor. In the two cases of medium and high resistance, sensors work with medium and high sensitivity. It works
since both modes have been tested and the results have been satisfactory. The accuracy of counting and seed
detection accuracy between two laser sensors and microwave sensors in two medium and high sensitivity modes
were calculated and evaluated. The experiments in the laboratory showed that the difference in the number of
seed count by laser sensor compared to the actual nhumber in maize seed at medium and high sensitivity were
87.4% and 94.3%, respectively, in bean seeds 89.1% and 94.2%, respectively. And in soybean seed were 89.4%
and 92.3%, respectively.

Conclusions

The developed embedded system can successfully check and announce the instantaneous state of three types
of grain tested (corn, beans and soybeans) in the seed delivery tube of a hand single-row planter with visual cues
(on or off LED lights) and audible signals (on or off the alarm), whenever there is a grain flow or no grain flow.
Likewise, the developed system can show the blockage at the end of the seed delivery tube with visual
indications of the green and red lights on or off and the alarm sound described in detail. These warnings are
indications of a fall pipe failure or lack of grain flow in the grain measuring mechanism toward the opening
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groove and then into the ground. This type of detection alerts the operator in a timely manner by monitoring the
status of the grains in the measuring system and ensuring that the grains are located in the ground.
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