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ABSTRACT

This project involves Improvement of Precision Fertilizing Machine to be a product. The
menu is designed to be suitable for farmers. Easy to use. By starting from studying and researching
the design of work pieces by using the 3D Program and then tested it to work whether it is still

as effective as the original version.

From the original, the control unit of the fertilizer application was used as a trial version.
That has changed gears to find efficiency and perform tests until getting the good work. But
Equipment manufactured and installed difficult. Causing the need to design a new work piece to
be appropriate and as a product , workpiece cover and new menu design to be more suitable.

There is a written manual describing the installation and instruction manual for the device.

From the test found that the newly developed fertilizer control set, the performance is
still close to the original performance that the original model did. The test at the spatial flow rate

of 30 50 and 70 kg / rai has a tolerance of + 5 kg / rai which is acceptable.

Keywords : Precision Fertilizing Machine
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1. ESPino32 Wifi BLE Development Board

5 5.1 yasa ESPin032 Wifi BLE Development Board
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T4luga ESP-WROOM-32 (EFDV571) 8w ESP32 2.4 GHz Wi-fi and Bluetooth Combo SoC 911
Espressif Systems [Oullaspaulvisaians 32-bit Tensilica LX6 A1t geetn 240 MHz (600 DMIPS)
U 2 ABs WieuntieA1usY SRAM aunR 520 KB laz Flash Memory ¥u1a 4 MB (32 Mbit)
spefunnsiiousie Wireless LAN A 1Al 2.4 GHz W IM5§1U IEEE 802.11 b/g/n wag Dual Mode

Bluetooth (Classic and BLE)

AaaNURvaIUDda ESPin032

14luga ESP-WROOM-32 3w ESP32 2.4 GHz Wi-Fi and Bluetooth Combo SoC 91N

Espressif Systems
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arduino-esp32
fadnd PROG dwsulusunsusiuasn
adnd RESET dmiuidnuasin
11497 Auto Program @nu1sadwinasiusunsusiiu Arduino IDE lilaglaifesnaaing
fiviaen LED siafiu GPIO dwsufliduansanuyausiosnissaiuan GPIO16

fu v = o = y ¥ =
-PEUIUAMDIEIDRLY 10 1 T 4 umd wenuaneny feag 2 wan aunsalduuasuy
v v 1 1 l 1 y ] ﬂl 1
Unsannans (Breadboard) ld Mmnnenn 21 ged (Vudeeiteseninauniileay 1 909) Wuriveuse

199 [3]

2. Cytron 13Amp DC Motor Driver - GROVE Compatible

Eﬂ‘ﬁl 5.2 uasaduuaLmes Cytron 13Amp DC Motor Driver - GROVE Compatible

UpiaduLaImBsNTERARTY DC Motor Driver wsasiu 6 v 30 Taad dunszuageqa 30A (10
Fu1dl) wazdunsvuaneifiesasgn 13 wond sesiun1sTunuy Locked-Antiphase wae Sign-

Magnitude PWM
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Features:
-Bi-directional control for 1 brushed DC motor.
-Support motor voltage ranges from 6V to 30V
Maximum current up to 13A continuous and 30A peak (10 seconds).
-GROVE compatible
-3.3V and 5V logic level input.

-Solid state components provide faster response time and eliminate the wear and

tear of mechanical relay.
-Fully NMOS H-Bridee for better efficiency and no heat sink.is required.

-Speed control PWM frequency up to 20KHz (Actual output frequency is same as

input frequency).

-Support both locked-antiphase and sign-magnitude PWM operation, NOT RC (Radio
Control) PWM.

-SMD compatible [4]

3. High Power DC Step-Up 12-60V to 12-80V 30A 1500W Max

gﬂﬁ 5.3 2995l LU IFU High Power DC Step-Up 12-60V to 12-80V 30A 1500W Max
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29T TLAULTIAY High Power DC - Boost Module Constant Current / Constant Voltage

1500W Max
- Suusesiulyl input Téguniredeud 12V - 60V

2/
s

- Y¥uligalata 8ov wiauauaiuisalunisuiunszualdnaud 0.5-20A (Buagiuadny

Anuntungluvaslvan)

s

- fdsanugega 1500W (7 60V) 2e9sdunsadunseud Input gegald 30A (Frvme) 1y

#eiilaq 15-20A
_ymFeussuuipausaluiRidorwiourensasgily
Specifycations:
-Input voltage: 12-60V DC
-Input Current: 30A (MAX)
-Output voltage: 12-80V continuously adjustable
-Constant current range: 0.8-20A (+/- 0.3A)
-Output Current: 30A, Max
-Quiescent current: 15-30mA
-Working temperature: -40 ~ + 85 degrees
-Conversion efficiency: up to 95%
-Overcurrent protection: none
-Short circuit protection: Fuse 30A

-Module weight: 490 [5]
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4. Ublox NEO-M8N GPS Module with Active Antenna (UART interface)

sUf 5.4 §itlaa Ublox NEO-MBN GPS Module+Free Active Antenna

Ad - = s dy
Ublox NEO-M8N (i GPS Module Aifiuszansaingianves Ublox i Jaguuil lagaunsn
¥n15 Tracke sEUUEme 2 syuulalulaadeanu (by default azidu GPS waz GNSS) 4619370
] 1 | [l o u"s o/ r o =l
Ublox junau Mlalamasayinld uenaniude support sy BeiDou (5¥UUUMNTAY TU), 53UY

SBAS Way S¥UU QZSS 8nsae
NEQ-M8 series Versatile u-blox M8 GNSS modules

Versatile GNSS modules in different variants for easy manufacturing

- Concurrent reception of up to 3 GNSS (GPS, Galileo, GLONASS, BeiDou)
- Industry leading =167 dBm navigation sensitivity

- Security and integrity protection

- Supports all satellite augmentation systems

- Advanced jamming and spoofing detection

- Product variants to meet performance and cost requirements

- Backward compatible with NEO-7 and NEO-6 families [6]
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5. Digital Rotary Potentiometer Module with Plastic Knob Cap

o)
% ]
-t
i i g

gﬂﬁ 5.5 ’m@gu%’uﬁﬂé&a Digital Rotary Potentiometer Module with Plastic Knob Cap

as

Specifycations:
-Operating Voltage: 5V
-Pulse Number for One Circle: 20

Rotary encoder can count the output pulse times by rotating positively and negatively.
This counting method has no limitation, it can reset and come back to the initial status if

matching with the key on the encoder (that is to say it will count from 0)

Operating Principle: Incremental encoder is a kind of rotary sensor which transforms the
rotation displacement into a series of digital pulse signal. These pulses are used to control
angular displacement. In Eltra encoder, the transformation of angular displacement adopts
photoelectric scaning principle. The reading system is based on the radial dividing plate's
rotation of alternative light window and non-light window, and it will be exposed to infrared
light source at the same time. The light will reflect the picture of plate on the surface of
receiver. The receiver is covered by a diffraction grating, and it has the same window width
with the plate. The operation of receiver is to detect the change of light plate rotation, then

transform the light change into electric change. Increase the low level signal into high level
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and generate square pulse without any interference. This process needs circuit to deal with.
The reading system usually adopts differential method, that is compare two different signals
who have the same waveform bu the phase difference is 180 degree so as to improve the
output signal quality and stability. Reading is formed on the basis of the difference between

two signals, so it eliminates the interference. [7]

6. LCD with backlight of the LCD screen w¥au 12C Interfaae

5U7 5.6 38uaAAINA LCD YUa 20 FI9N1S 4-wna Wiou 12C Interface

28LARIHA LCD UUTR 20 fFasnws & ussvia 140 5 Taad wieul blacklight iiausery

Arduino

s18azd8a LCD Adapter Plate IIC 12C Interface for Arduino
- Supply voltage: 5V
- backlight uay contrast UsudnlanIe potentiometer
- Compatible for 1602 LCD
- Weight: 5¢
- Size: 5.5 x 2.3 x 1.4 cm [8]
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3 duemeifusussifivszaeunuiuaiouds inlddiissswiamanemeiuazinenveafisiviennaseu
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M990 5.1 mamivaaeusnsinsiievesszuuvesynmuruiaTemeeaeuiiviuly

Calibrate: 25% = 13.16 ¢/s , 75% = 50.55 ¢/s , slope = 0.85, offset = -0.8

S— prunin ety | SammsliQe P Q@9 Q, (kg/ra) Error Q, Wi
(m) (kvh) (kg/rai) v UGUR nouil Uj0R kg/ra) | (Kg/ral)
1 09 3 30 198.5 14,09 1378 30 293 +0.7 31
2 09 3 30 206.0 14,09 1431 30 305 05
3 09 3 30 209.0 14,09 1451 30 309 09
4 09 3 30 2150 14.09 1493 30 318 -18
5 0.9 3 30 221,0 14.09 1535 30 327 27
1 0.9 5 30 204.5 2349 23,67 30 30.2 02
2 0.9 5 30 208.5 2349 2413 30 308 08
3 0.9 5 30 230.5 2349 26.68 30 34.1 41
4 0.9 5 30 2145 23.49 24.83 30 317 A7
5 09 5 30 221.0 23.49 25,58 30 327 DT
1 09 7 30 211.0 32,89 34.19 30 312 12
2 09 7 30 224.0 32,89 3630 30 33.1 34
3 0.9 7 30 212.0 32,89 34,35 30 313 13
4 09 7 30 202.0 32.89 32.73 30 299 +0.1
5 09 7 30 201.0 32.89 32,57 30 297 +0.3
1 09 3 50 360.0 23.49 25,00 50 532 32 50
2 09 3 50 330.5 23.49 2295 50 489 +1.1
3 0.9 3 50 339.0 2349 - 2354 50 50.1 0.1
4 09 3 50 3255 2349 22.60 50 48.1 +19
5 09 3 50 3375 23,49 23.44 50 99 +01
1 09 '5 50 3540 39.15 4097 50 523 23
2 0.9 5 50 3535 39,15 140,91 50 523 23
3 09 5 50 3445 39.15 39.87 50 50.9 09
4 09 5 50 319.0 39.15 36,92 50 472 +28
5 09 5 50 316.0 39,15 36,57 50 46.7 +33
1 09 7 50 3425 54.81 5550 50 50.6 06
2 0.9 7 50 353.0 54,81 57.20 50 522 22
3 09 7 50 3480 54,81 56.39 50 514 1.4
4 09 7 50 3525 54.81 57.12 50 521 21
5 0.9 7 50 3345 5481 54.20 50 49.4 +06
1 09 3 70 4705 32.89 32.67 70 69.5 +05 69
2 09 3 70 4720 32.89 32.78 70 69.8 +02
3 09 3 70 4505 32.89 31.28 70 66.6 +34
4 09 3 70 480.0 32.89 3333 70 71.0 -1.0
5 09 3 70 458.0 32.89 3181 70 67.7 +23
1 09 5 70 4575 50,81 52.95 70 676 +24
2 09 5 70 478.0 54,81 5532 70 70.7 07
3 09 5 70 469.5 54.81 54,34 70 69.4 +0.6
4 09 5 70 450.0 54,81 52.08 70 665 405
5 09 5 70 485.0 54,81 56.13 70 77 =l
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I runin muh Q. (e/s) Q, (kg/ral)
(m) (kmvh) nowi URUR newi UfuR
1 0.9 't 76.73 73.81 70 67.3
2 0.9 7 76.73 75.43 70 68.8
3 0.9 T 76.73 74.46 70 67.9
4 0.9 7 76.73 79.32 70 724
5 0.9 T/ 76.73 76.81 70 70.1
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