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I. INTRODUCTION 
 

Agriculture plays a vital role in supporting the 

global economy, and technological advancements 

have significantly transformed traditional farming 

practices. One such innovation is the Automatic 

Seed Sowing and Counting Machine designed to 

optimize the seeding process, reduce labour 

dependency, and enhance operational efficiency. 

The conventional method of seed sowing is time-

consuming, labour-intensive, and prone to manual 

errors, leading to uneven seed distribution and 

increased costs. This project introduces a smart, 

automated solution that integrates Internet of 

Things (IoT) technology with advanced sensors and 

microcontrollers to streamline the seeding process. 

The machine ensures precise seed placement while 

simultaneously counting the seeds in real-time. The 

data collected is wirelessly transmitted to a remote 

monitoring system, allowing farmers to track 

seeding performance effortlessly. By automating 

this process, the machine significantly reduces 

labour costs, minimizes seed wastage, and ensures 

uniform crop growth, thereby improving overall 

productivity. This cost-effective solution empowers 

farmers to adopt precision agriculture techniques, 

increasing crop yields while conserving resources. 

The implementation of such innovative technology 

not only enhances agricultural efficiency but also 

contributes to sustainable farming practices for the 

future. 

 

Agriculture is the backbone of many economies, 

providing food and resources for a growing global 

population. However, traditional farming methods, 

particularly seed sowing, often involve labour-
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intensive processes that demand significant time, 

effort, and resources. Manual seed sowing is not 

only time-consuming but also prone to errors such 

as uneven seed distribution, inconsistent seed 

depth, and wastage. These challenges contribute to 

reduced crop yields, increased operational costs, 

and inefficiencies in farm management. 

 

To address these challenges, this project presents 

an Automatic Seed Sowing and Counting Machine 

that leverages modern Internet of Things (IoT) 

technology to automate and optimize the seed 

sowing process. The machine integrates advanced 

sensors, microcontrollers, and wireless 

communication modules to provide real-time 

monitoring, accurate seed placement, and precise 

seed counting. By automating these tasks, the 

system reduces the need for manual labor, 

minimizes seed wastage, and ensures uniform plant 

growth, ultimately enhancing agricultural 

productivity. 

 

The proposed system operates with a controlled 

seed feed rate to ensure consistent seed spacing 

and depth, which are critical factors for optimal 

crop growth. Sensors continuously monitor the 

sowing process, and the collected data is 

transmitted wirelessly to a cloud-based dashboard, 

enabling farmers to track the operation remotely. 

This real-time monitoring capability empowers 

farmers to make informed decisions, identify 

irregularities, and take corrective actions promptly. 

Moreover, the system is designed to be cost-

effective, making it accessible to small- and 

medium-scale farmers. By reducing labour costs 

and improving sowing accuracy, this innovative 

machine promotes the adoption of precision 

agriculture techniques. The implementation of such 

technology not only enhances crop yields but also 

contributes to the long-term sustainability of 

farming practices. 

 

In summary, the Automatic Seed Sowing and 

Counting Machine offers a smart, efficient, and 

reliable solution to traditional seed sowing 

challenges. Through IoT integration, real-time 

monitoring, and automation, the system simplifies 

farming operations, reduces costs, and supports 

farmers in achieving better productivity with 

minimal manual intervention. 

 

II. LITERATURE REVIEW 
 

Szymenderski et al analysed the use of piezoelectric 

sensors to control the movement of grain in 

agricultural seed machines. The piezoelectric sensor 

model and laboratory stand has been used for this 

study. Next the grading accuracy tests were carried 

at this stand for two seed species of the selected 

speed and for two sowing standards. Also selected 

suitable materials for optimum durability of the 

sensor. Grain counts are made using the ME-Red 

Lab PMD-1208LS measuring module connected via 

USB to a PC. This module has a 16-bit counter used 

to count beans. A special computer program was 

used to support this module, using features 

included in the Red Lab software[1]. 

 

Rashmi A Pandhare et al discussed the design and 

development of an automatic seed sowing machine 

using a microcontroller and an ultrasonic sensor. 

The machine uses a conveyor belt for seed sowing 

and the ultrasonic sensor to detect the presence of 

seeds on the belt. The microcontroller controls the 

speed and direction of the conveyor belt and the 

amount of seed sown. The machine also includes a 

display unit to show the number of seeds sown. The 

authors tested the machine on different types of 

seeds and achieved a seed sowing accuracy of over 

95%[2]. 

 

Shivprasad et al implemented the design and 

implementation of an agriculture robot that can 

sow seeds and fertilize crops simultaneously. The 

robot uses a combination of mechanical and 

electronic components, including a microcontroller, 

stepper motors, and a fertilizer dispenser. The robot 

can operate autonomously or be controlled 

remotely using a wireless communication module. 

The authors conducted experiments on the robot in 

a greenhouse environment and achieved a seed 

sowing accuracy of 99% and a fertilizer spreading 

accuracy of 96%[3]. 

 

Keska et al illustrated the essence, prospects and 

research needs of precision agriculture. The author 
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emphasizes the importance of precision agriculture 

in increasing crop yields, reducing costs and 

minimizing environmental impact. A comprehensive 

overview of the current state of precision 

agriculture, including the use of remote sensing, 

geographic information systems, and precision 

machinery. The author also identifies several 

researches needs in precision agriculture, such as 

developing advanced sensors and algorithms for 

crop monitoring, improving data management and 

analysis, and addressing the challenges of 

integrating precision agriculture into existing 

farming practices[4]. 

 

Zhang et al proposed a method for seed counting 

using a scale adaptive convolutional neural network 

(CNN). The method involves pre-processing the 

seed images by removing the background and 

enhancing the contrast. The CNN is then trained 

using a scale-adaptive technique that allows the 

model to handle seeds of different sizes. The 

authors evaluated the proposed method on a 

dataset of wheat seeds and achieved a counting 

accuracy of over 99%. The results demonstrate the 

effectiveness of the scale-adaptive CNN in seed 

counting applications and its potential to improve 

the efficiency of seed analysis in agriculture[5]. 

 

III. EXISTING SYSTEM 
 

In this method, there is a need for a technology 

that is more easily understood, implemented and 

used by the farmers. Equipment that requires less 

human effort and time with less cost of 

implementation is much required for success in the 

agricultural industry. Seed sowing robot is a device 

that helps in the sowing of seeds in the desired 

position hence assisting the farmers in saving time 

and money. Seed sowing is one of the main 

processes of farming activities. 

 

It requires a substantial amount of human efforts 

and also time-consuming. This project aims to 

design and fabrication of the smart seed sowing 

robot for the mentioned task. This smart seed 

sowing robot consists of one robotic arm to sow 

the seeds from the seeds container. The robot arm 

is controlled through the mobile application to get 

the desired positions of the arm. Once all the 

positions are set, the arm sows the seed 

automatically after the switching button ON. The 

wheel of the robot also controlled through the 

mobile application. Thus, this system completely 

automates the seed sowing process using a smartly 

designed mechanical system. This robot reduces 

the efforts and the total cost of sowing as the 

seeds. 

 

 
Figure.1. Existing Machine Model 

 

In the current agricultural landscape, traditional 

seed sowing methods predominantly rely on 

manual labor or basic mechanical equipment. 

Manual seed sowing, though simple and widely 

practiced, demands significant time and effort while 

resulting in uneven seed distribution, inconsistent 

sowing depth, and increased labor costs. The 

dependency on human labor introduces errors that 

can affect crop yield and efficiency. Mechanical 

seed drills, often attached to tractors, provide some 

improvements by automating the seed dispensing 

process. However, these machines typically lack 

precision in seed counting and placement, and they 

do not offer real-time monitoring or data tracking 

capabilities. 

 

IV. DRAWBACK OF EXISTING SYSTEM 
 

Seed sowing robots are becoming increasingly 

popular in modern agriculture due to their ability to 

automate and optimize the planting process. 

However, like any technology, they also have some 

drawbacks. Seed sowing robots can be expensive to 

purchase, operate, and maintain. The initial cost of 

acquiring a seed sowing robot can be high, and 
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additional costs may be incurred for maintenance, 

repairs, and upgrades. This can pose a financial 

challenge for small scale farmers or farmers in 

developing countries with limited resources, making 

it less accessible to them. Seed sowing robots are 

complex machines that require skilled operators to 

operate and maintain. 

 

Farmers need to be trained in using the robot, 

understanding its various components, and 

troubleshooting issues that may arise during 

operation. This can be a barrier for farmers who are 

not technologically proficient or lack access to 

proper training and support. Agricultural fields are 

not uniform and can vary greatly in terms of 

topography, soil type, and other environmental 

factors. Seed sowing robots may struggle to adapt 

to these variabilities, resulting in inconsistent 

planting depths, spacing, and seed placement. This 

can impact the overall crop yield and quality, 

requiring additional manual intervention to correct 

any mistakes made by the robot. 

 

Different crops may require different planting 

techniques and equipment. Seed sowing robots 

may not be versatile enough to handle a wide 

variety of crops, which can limit their usefulness to 

specific types of crops or regions. Farmers may still 

need to rely on traditional planting methods for 

certain crops or in certain conditions, reducing the 

overall efficiency and costeffectiveness of the robot. 

Like any machine, seed sowing robots require 

regular maintenance and occasional repairs. This 

can add additional time and cost to the operation, 

and if the robot breaks down during the peak 

planting season, it can disrupt the planting 

schedule and impact crop production. 

 

Seed sowing robots are typically designed for 

specific planting patterns and may not be as flexible 

in adapting to changes in planting configurations or 

patterns. If a farmer needs to adjust the planting 

density, spacing, or depth, it may require 

reprogramming or reconfiguring the robot, which 

can be time-consuming and complex. There are 

ethical concerns associated with the use of seed 

sowing robots in agriculture. These concerns 

include potential job displacement for farm laborers 

who traditionally perform seed sowing tasks, as well 

as concerns about the environmental impact of 

using robots in agriculture, such as energy 

consumption, waste generation, and potential 

negative effects on soil health and biodiversity. 

 

V. PROPOSED SYSTEM 

 
Designing of seed sowing machine 

Designing a seed sowing machine involves several 

considerations, including the type of seeds to be 

sown, the soil type, the planting method, and the 

desired level of automation. Different seeds have 

different sizes, shapes, and weights, which can 

affect the design of the sowing mechanism. There 

are several types of sowing mechanisms, including 

the single-seed planter, the multi-row planter and 

the broadcast seeded. The seed hopper holds the 

seeds and delivers them to the sowing mechanism. 

The hopper design should ensure a steady flow of 

seeds to the sowing mechanism and prevent the 

seeds from clumping or jamming. A single-seed 

planter may use a vacuum to pick up and place 

individual seeds, while a multi-row planter may use 

a rotating drum to drop seeds into furrows. The 

machine should be designed to control the depth 

of the seeds and ensure consistent planting depth 

across the field. Then seed is covered by the back-

end frame. Consistent, high-quality tablets that 

adhere to strict industry standards. 

 

 
Figure.2. Design of seed sowing machine 

 

Hopper Mechanism 

The hopper is an important component of a seed 

sowing machine, as it is responsible for holding and 
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delivering the seeds to the sowing mechanism. The 

hopper should have a sufficient capacity to hold the 

required amount of seeds for the planting 

operation. The capacity will depend on the seed 

type, planting density, and field size. A larger 

hopper can reduce the need for frequent refilling 

and increase efficiency. The hopper should be 

designed to control the flow of seeds to the sowing 

mechanism shown in fig 4.2. This can be achieved 

through the use of a metering device, such as a 

seed plate or seed drum, which regulates the 

amount of seeds released from the hopper. It 

ensures the steady and accurate delivery of seeds 

to the sowing mechanism. 

 

Dimensions: Height-15cm, Radius-8cm, Bottom 

roller width-15mm, Bottom roller radius-5cm. 

 

 
Figure.3. Design of hopper 

  

Irrigation Channel Former 

In garden lands irrigation channels are formed at 

regular intervals and then beds are formed to the 

required size for irrigating the crop. This is done by 

human labour, which consumes more time and 

cost. To overcome this problem a tractor drawn 

channel farmer to form irrigation channels was 

developed. The channel forming portion consists of 

two inner blades. At the junction of these two inner 

blades a cultivator shovel is fixed to penetrate into 

the soil. 

 

Dimensions: length-100cm, height-30cm, blade 

length-10cm 

 
Figure.4.Irrigation Channel Former 

 

Mud Closing Frame 

The mud closing framework is an essential part of a 

seed sowing machine. After the seed is sown, the 

mud closing mechanism helps to cover the seed 

with soil and create a favourable environment for 

germination. The mud closing framework usually 

consists of two parts: the mud closing plate and the 

mud closing frame. The mud closing plate is a flat 

plate that is placed behind the seed sowing 

mechanism. It helps to push the soil back to cover 

the seeds after sowing. The plate is typically 

adjustable so that the amount of soil covering the 

seed can be varied based on the soil type, seed 

size, and depth of sowing. It has a length of 100 cm 

and height of 25 cm. 

 

 
Figure.5. Mud Closing Frame 

 

Moving Wheel 

The moving wheel is a key component of a seed 

sowing machine. It is usually placed in front of the 

seed sowing mechanism and helps to move the 

machine forward as the seeds are sown. The 

moving wheel is designed to provide smooth and 

consistent movement of the machine over various 
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types of terrain. The moving wheel typically consists 

of a large, rugged wheel made of plastic or other 

durable materials that can withstand the rigors of 

farming operations shown in fig 4.5. The wheel is 

mounted on an axle, which is connected to the 

frame of the seed sowing machine. The axle can 

rotate freely, allowing the wheel to move forward 

and backward as needed. 

 

 
Figure.6. Moving Wheel 

 

VI. RESULT AND DISCUSSION 
 

The seed sowing and counting machine was 

designed and tested to automate the process of 

sowing seeds and accurately counting the number 

of seeds sown. The machine was evaluated based 

on its performance in terms of seed sowing 

accuracy, efficiency, and ease of use. The machine 

demonstrated high accuracy in sowing seeds at the 

desired spacing and depth. The seeds were 

consistently sown with minimal variation in spacing 

and depth, resulting in uniform seed placement. 

The machine significantly reduced the time and 

effort required for manual seed sowing. It was able 

to sow seeds at a faster rate compared to manual 

sowing, resulting in increased efficiency and 

productivity. The machine was easy to operate, with 

simple controls and adjustments for seed spacing 

and depth. The loading and unloading of seeds 

were straightforward, and the machine required 

minimal maintenance during the testing period. In 

counting portion, there is some difficulties when 

the small seed drop is not detected well. 

 

 
Fig.7[i]. Implementation of seed counter 

  

 
Fig.7[ii]. Seed counting controller 

 

The seed counting controller is a crucial component 

in modern automated seed sowing machines, 

ensuring accurate seed dispensing and monitoring 

throughout the sowing process. It utilizes sensors, 

microcontrollers, and advanced algorithms to count 

seeds in real-time, providing precise data on the 

number of seeds sown. The controller typically 

employs optical, infrared, or capacitive sensors to 

detect the passage of individual seeds through the 

seed delivery mechanism. When a seed passes the 

sensor, a signal is sent to the microcontroller, which 

increments the seed count accordingly. 

 

The microcontroller acts as the brain of the seed 

counting system, processing sensor inputs and 

controlling the seed dispensing mechanism to 

maintain uniform spacing and quantity. This real-

time monitoring ensures consistent seed 

placement, which is critical for optimal germination 

and crop growth. Additionally, the seed counting 

controller often integrates with wireless 

communication modules to transmit data to a 

remote dashboard, allowing farmers to monitor 

seed count and sowing performance from 

anywhere. 
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Fig.7[iii]. Seed covered at end 

 

Based on the results, the seed sowing and counting 

machine proved to be a reliable and efficient 

solution for automating the seed sowing process. It 

demonstrated high accuracy in seed placement, 

increased efficiency in seed sowing, and was easy 

to use. The machine has the potential to 

significantly improve the precision and productivity 

of seed sowing operations in various agricultural 

settings, such as nurseries, greenhouses, and large-

scale farms. However, it should be noted that the 

results may vary depending on factors such as seed 

type, soil conditions, and machine settings. Further 

testing and optimization may be required to fine-

tune the machine for specific seed types and 

planting conditions. Overall, the seed sowing and 

counting machine shows promise as a valuable tool 

for modern agriculture, offering potential benefits 

in terms of time, labour, and accuracy in seed 

sowing operations. 

 

VII. CONCLUSION  
 

The main focus of this system is its Automatic way 

of sowing the seeds in a row. The seeds are been 

sowed in a proper sequence which results in proper 

germination of seeds. This automatic way of sowing 

seeds using a simple mechanism reduces the labour 

requirement. Here the wastage of seeds is also 

been reduced to a greater extent. This system has 

been developed for the counting of seeds in an 

automatic way. Here with the help of a controller 

the seeds have been counted before drop in the 

soil in a proper sequence hereby reducing the 

wastage of seeds. The planting process of the 

groundnut crop only has been implemented by 

using this Seed Sowing and counting machine. This 

mechanism will help the farmers to do the farming 

process efficiently. The project can be enhanced to 

any other kinds of crop such as fruits, paddy, 

sugarcane etc. Hence, it can be applicable to the 

real time agricultural field. 
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