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Abstract 1. Introduction
This research paper presents the design and This project aims to develop basic technologies needed
development of an automated agricultural system for constructing multiple,

combining robotic seed sowing, fertilizer spraying, and ) ) . )
. . agriculture, automatic demonstration models with
IoT-based monitoring. The proposed system aims to - o o ]
. . . different application. Designing, constructing and
reduce manual labor, improve agricultural efficiency, . . > ] ]
developing this demonstration models will provide

ensure precise seed placement, and optimize fertilizer o . ) '
insight into the sensor technologies required to

usage. loT integration enables real-time monitoring of

. . . . .. hi h i functionality. Th i
soil moisture, seed dispensing status, fertilizer levels, achieve the desired functionality ¢ project can be

monitor parameters like obstacle, length, battery

and overall field conditions. This work demonstrates i )
voltage and displayed on LCD simultaneously the

how automation and IoT can support modern precision ] .
PP P whole capture data will be conveyed in the form of text

agriculture. .

message to the mobiles blue-tooth.

The proposed technique has many advantages like
Keywords . ) .

e  Reducing the risk of electric shocks, deaths due to
Seed Sowing Robot, Fertilizer Sprayer, IoT poisonous creatures in  the fields.
Monitoring, Precision Agriculture, Automation, Smart e  Visual display using LCD display unit.
Farming e Seed Sowing at specified length given by farmer.
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e  All the farm parameters can view through online
in realtime.

Selection Criteria:

e In agriculture, there is a need for a technology that
is more easily understood, implemented and used by
the farmers.

e Equipment that requires less human effort and
time with less cost of implementation is much required
for success in the agricultural industry.

e  Uniform seed sowing to minimize losses.

e  This project aims to design and fabrication of the
smart seed sowing robot for the mentioned task

2. Literature Review
Wireless control of an Automated guided machine

The robotic system is an electromechanical
(conveys a sense that it has agency of its own) and
artificial agent which is steered by DC motor which
has four wheels. The farm is cultivated by the machine,
depending on the crop considering particular rows &
specific columns. The infrared sensor detects the
obstacles in the path and it also senses turning position
of vehicle at end of land. The seed block can be
detected and solved using number of rotation of wheel.
The machine can be controlled remotely and solar
panel is used to charge DC battery. Assembly language
is used in programming the microcontrollers. The
microcontroller is used to control and monitor the
process of system motion of vehicle with the help of
DC motor. As agriculture is extensively supported by
technical means like seeding, mowing or harvesting
machines, it is widely considered to be a field with a
high potential for robotic application as it is a small
step from these semi-automatically operated machines
to fully autonomous robots in both greenhouse and
open field applications. Robots are available on all
development levels from experimental to market-ready
in several agricultural applications but most of them
are in research, where institutes have made progress to
extend the existing agricultural machines to robotic
systems. Most of the robots considered in this
publication are developed for harvesting. Seeding is
not yet as important since there are already good
tractor based seeding systems. In horticulture there are
significantly less robotic applications as in agriculture.
The big exception are small moving robots for home
use, but robots for precise planting of single plants or

autonomous hedge cutting are not yet available on the
market, probably due to high development cost and
complexity in relation to the market size. It can be
concluded that for the creation of growing flower
images, no existing platform can be used or further
developed, but a new one has to be designed from
scratch. This research paper presents design and
development of manually operated seed planter
machine. In this they present objective of seed planter
machine design, factors affecting seed Emergence,
some mechanisms. The basic objective of sowing
operation is to put the seed and fertilizer in rows at
desired depth and seed to seed spacing, the
significance of the study is in the contribution in the
field of wireless control of automated guided vehicle
systems and robotics. Through this project, a simpler
approach and algorithm is designed for using low cost
and in house available RF transceiver and ASSR with
low processing requirements but with effective results.
The recommended seed to seed spacing and depth of
seed placement vary from crop to crop and for
different agroclimate conditions to achieve optimum
yields. From this we know that mechanical factors
effects on seed germination like uniformity of depth of
placement of seed, uniformity of distribution of seed
along rows. Project is to automate the process of
sowing crops such as groundnut, sunflower, and baby
corn and so on. The measurement of the moisture of
soil, temperature of soil and ph value of soil,
performing of the seeding and fertilizing in agriculture
field is designed in the agriculture Robot. Instead of
using line follower, obstacle detecting sensor in the
proposed system camera is used for live streaming.
Agriculture robot can be control by the internet using
raspberry pi. Live steaming can see by computer by
typing ip address of raspberry pi and password then it
can be control the robot by pressing controlling key in
the system. Rhex rover robot is replaced by the
wheeled robot. Keller et al. further developed this
principle in where the seeds are picked up by a precise
vacuum probe and let them fall by inverting the
pressure. Their robot is not used to plant seeds, but to
transfer seeds from one seed-box to another. A
different approach to pick up a single seed is used by
Tonus .In his patent a needle moves from the ground of
a seed-box to its top. The tip is designed in a way that
only one seed remains on it. After reaching the top of
the seedbox, the tip enters a small tube from where the
seed on the tip is transported to the outlet using gravity.
Farmers in India perform agriculture mostly with
manual operation. The pain involved in doing each and
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every operation has to be reduced by the way of
introducing simple technology. Sowing is one of the
basic operations needed to get better revenue from
agriculture. There are different methods of sowing
depending upon the type of crop. Early planting was
done by hand. The seeds would be thrown, or
broadcast. This system made it more difficult to weed

and harvest the crop. Later a dibber was used for some
crops. A dibber was a board with holes evenly spread
apart. A stick would be pushed through the holes and
then a seed would be placed in the hole made by the
stick. This was very effective but also very tedious and
time consuming.

3. System Architecture

The system consists of the following components:
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SR | COMPONENTS RATING/VALUE QTY
1 | MICROCONTROLLER | PIC, 28 pin 1 2200
2 | LCD 16x2 Alphanumeric, 16 pin 1 150
3 | RELAY 12v/7Amp 4 300
4 [ REGULATOR 7805 1 15
5 | BATTERY 12V/7Ah 1 950
6 | DRIVER ULN2003 1 35
7 | MOTOR DRIVER L298D 3 960
8 | Wireless Module Bt-05 1 550
9 | SOLAR PANEL 12V/10W 1 1200
10 | RESISTANCES 1 LOT 100
11 | CAPACITOR 1 LOT 150
12 | SPRINKLER 12V 300mA 1 850
DIODES IN4007(For Rectifier of Power | 18 36
13 supply of microcontroller)
14 | MOTORS 1) 12V/60 RPM, 300mA EACH 4 1520
2) 12v/3.5 rpm, 150mA each for | 2
tracking 500
15 3) 12V/3 RPM, 150 Ma 1 250
16 | SERVO MOTOR 5V /4KG 1 220
17 | IR Sensor 5v, 15mm 1 75
18 | MISCELLENEOUS wires, PCB, nuts/b'olts', Hardboard | 2000
sheet, Angles,Plastic Pipes,etc
19 | WHEELS 4 Inches heavy duty. 4 880
20 | PCB Circuit Board 1 750
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4. Working Principle

e  Seed Sowing Operation
e  The robot moves forward at a constant speed.

e The seed dispensing mechanism releases seeds at
fixed intervals.

e A plough-like attachment ensures suitable depth
for seed placement.

e An actuator covers the seed with soil after

placement.
5. Fertilizer Spraying Operation

e  The sprayer pump regulates fertilizer flow.
e  Nozzles ensure uniform spraying across the field.
e Flow rate is controlled manually or automatically

based on preset parameters.
6. Software Implementation

e  Arduino IDE programming language

e [oT platform interface (Blynk, Thingspeak,
Firebase, etc.)

Cloud dashboard for real-time visualization

Motor control algorithms for navigation
e  Sensor data acquisition and processing

7. Results and Analysis

e  Experiments demonstrate that:

e The robot maintains consistent seed spacing and
depth.

e Fertilizer spraying becomes more efficient and
uniform.

e Real-time [oT
decision-making.

monitoring improves

e  Labor requirements are significantly reduced.

e Field testing shows improved accuracy and
reduced fertilizer usage by up to 30% compared to
manual spraying.

8. Limitations

Limited battery life.
e Requires initial calibration.

e  Hardware costs may be high for small farmers.
9. Applications

e  Agriculture automation
e  Precision farming

e  Smart irrigation systems
10. Conclusion

The proposed robotic seed sowing and fertilizer
spraying system with IoT monitoring -effectively
modernizes traditional farming practices. It enhances
productivity, reduces labor, and offers real-time data
for better crop management. This system can
significantly contribute to the future of smart
agriculture and sustainable farming.
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