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Abstract— Agriculture is the backbone of Indian economy. 

About half of the total population of our country has chosen 

agriculture as their chief occupation. As centuries passed, 

certain modern techniques were invented in agriculture due 

to the progress in science. These discoveries improved the 

standard of living of farmers. Agro-Technology is the 

process of applying the technology innovation occurring in 

daily life and applying that to the agriculture sector which 

improves the efficiency of the crop produced and also to 

develop a better electro-mechanical machine to help the 

agriculture field which reduces the amount and time of work 

spent on one crop. Hence in this work of project we decided 

to design a better electro-mechanical machine which is 

available to the farmers at a cheaper rate and also which can 

dig and seed the crop at the same time. This project consists 

of the better design of the machine which can be used 

specifically for sowing of soybean, maize, pigeon pea, 

Bengal gram, groundnut etc. For various agricultural 

implements and non-availability of sufficient farm labor, 

various models of seed sowing implements becoming 

popular in dry land regions of India. The success of crop 

production depends on timely seeding of these crops with 

reduced dull work of farm labor. The ultimate objective of 

seed planting using improve sowing equipment is to achieve 

precise seed distribution within the row. 
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I. INTRODUCTION 

India record of progress in agriculture over the past four 

decades has been quite impressive. The agriculture sector 

has been successful in keeping pace with rising demand for 

food. The contribution of increased land area under 

agricultural production has declined over time and increases 

in production in the past two decades have been almost 

entirely due to increased productivity. Contribution of 

agricultural growth to overall progress has been widespread. 

Increased productivity has helped to feed the poor, enhanced 

farm income and provided opportunities for both direct and 

indirect employment. 

The success of India's agriculture is attributed to a 

series of steps. The major sources of agricultural growth 

during this period were the spread of modern crop varieties, 

intensification of input use and investments leading to 

expansion in the irrigated area. In areas where 'Green 

Revolution' technologies had major impact, growth has now 

slowed. New technologies are needed to push out yield 

frontiers, utilize inputs more efficiently and diversify to 

more sustainable and higher value cropping patterns. 

At the same time there is urgency to better exploit 

potential of rain fed and other less endowed areas. Given the 

wide range of agro ecological setting and producers, Indian 

agriculture is faced with a great diversity of needs, 

opportunities and prospects. Future growth needs to be more 

rapid, more widely distributed and better targeted. These 

challenges have profound implications for the way farmers 

problems are conceived, researched and transferred to the 

farmers. On the one hand agricultural research will 

increasingly be required to address location specific 

problems facing the communities on the other the systems 

will have to position themselves in an increasingly 

competitive environment to generate and adopt cutting edge 

technologies to bear upon the solutions facing a vast 

majority of resource poor farmers. The robotic systems play 

an immense role in all sections of societies, organization and 

industrial units. 

In India, there are 70% people dependent on 

agriculture. So we need to study the agriculture. Innovative 

idea of our project is to automate the process of sowing 

crops such as groundnut, sunflower, and baby corn and so 

on. The farming system like ploughing, cultivating, 

weeding, harvesting, etc is the different process. All the 

processes are advance to modifying the mechanism in 

farming which works automatically without the man power 

requirement. The small machine would be assembled from 

existing mass produced components without the need of 

specialized design and tooling. Also energy require to this 

machine is less as compared with tractors or any agricultural 

instrument. Seeding preparation is our day to day life we use 

tractor in farms. But it requires more time and the man 

shortage is faced continuously. Now a day soil is tested in 

laboratory and proper analysis of soil is done and amount of 

various contains and their ratio are measured but 

laboratories are normally in district places and it is little bit 

time consuming process. This proposed system contributes 

to give contain of NPK in soil within some minutes. N 

(Nitrogen) - for growth of leaves and vegetation. P 

(Phosphorus)-for root and growth. K (Potassium)-regulation 

of water. Nutrient in plant cell, flowering, fruiting. Seeding 

is one of the main process of farming activity. It also takes 

more power that can be reduced with this system, seeding is 

automated which helps linear way of seeding and time 

consumption is reduced. The NPK value is measured and 

compared with the standard value for particular crop is 

known so the difference amount of fertilizer is dispensed by 

robot. 

Now a days many industries are moving towards 

the automation in their working environment. This reduces 

the overall cycle time and cost of manufacturing of the 

product. Automation or automatic control is the use of 

various control systems for operating equipment such as 

machinery processes in the factories, and other applications 

with minimal or reduced human intervention. The biggest 

profit of automation is that it saves the labor, however it also 

save energy and materials and to improve the quality, 

accuracy and precision. The aim of Automatic seed feeder is 

to reduce seed plantation time and increase the productivity. 

In plant nursery more time is required for the plantation 

which is due to the seed feeding process as seed feeding is 
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skilled job. In the nursery more human efforts are required 

for feeding the seed in the tray. Almost every seed has the 

capability of growing so we cannot feed two or more seed in 

one cup of tray; this causes the loss of plantations. So this 

project helps to minimize the human efforts involved in 

plantation and save the time. This will give perfect 

plantation with less effort. The mechanism consist of the 

hopper for seed feeding, a belt drive to move single seed 

towards. 

II. PROPOSED SYSTEM 

Sowing is the most important process in farming. It is a very 

tiring and time consuming process that requires a lot of 

human effort. Here we propose the design and fabrication of 

a fully automatic seed sowing robot that automates this task. 

The proposed robot uses motor for running it in desired 

directions. We use a small bracket for pouring seeds. The 

robot consists of a funnel like arrangement in order to pour 

seeds into a lower container. There we use a shaft with gear 

like bucket teeth to pick up limited quantity of seeds and 

pour them on the ground in a steady manner in proper 

quantity. The front of the robot can be further _tted with a 

bent plate that drags on the soil to make a slot ahead of the 

machine before seeds are poured in it. The back portion of 

the robot can be fitted with a tail like bent rod that is again 

used to pour soil on seeds sowed thus covering them with 

soil. Thus the system completely automated the seed sowing 

process using a smartly designed electro-mechanical robotic 

system. 

A. Problem Statement 

In the present scenario most of the countries do not have 

sufficient skilled man power in agricultural sector and that 

affects the growth of developing countries. Therefore 

farmers have to use upgraded technology for cultivation 

activity (digging, seed sowing, fertilizing, spraying etc.). So 

its a time to automate the sector to overcome this problem 

which in turn will also eliminate the requirement of Labors 

and also avoid the wastage of seeds. 

B. Working Architecture 

Machine of seed sowing, Put the seeds and in the box as per 

its capacity. When the machine will going in forward way, 

the motion Is transmitted to the fluted roller seed cup from 

sprocket at ground wheel through the chain. The fluted 

roller seed cup is having the arrangement of seed cut-off and 

controlling flap to control the amount of seeds. The seeds 

will get placed in the furrows through the guide pipes. In 

this way the seeds are placed in the furrows at proper 

distance and this machine maintains the proper row spacing. 

III. BLOCK DIAGRAM OF AUTOMATIC SEED FEEDER 

 
Fig. 1: Base model of seed planting machine 

As whole assembly is mounted on the frame hence 

it should be rigid and having more strength to withstand 

forces. Frame consists of rectangular structure. The hoper is 

mounted on the frame. For that purpose four strips are 

welded on the frame. For roller and bearing assembly eight 

holes are provided on upper side of the frame. By using nut 

and bolt, saddle the roller and bearing assembly attached to 

the frame. Bearing and belt are mounted on roller before the 

frame. Lower part of frame consists of conveyor, tray and 

motor. On the conveyor tray is mounted. Through the 

pulleys motor and conveyor and motor and roller are 

connected. This is the simple construction of automatic seed 

feeder. 

Then the stepper motor is activated to control the 

flow of seeds which is kept inside the container after the 

flow of seed it will stopped by using relay. Finally the DC 

motor is activated to sow the seeds inside the field at the 

depth of 1 to 1.5 inches. 

Then the DC motor is stopped and Geared motor is 

activated and the process is repeated. The front part of the 

robo has only one wheel to easily change the direction. The 

change in direction is controlled by geared motor with the 

assistance of remote button. When the robo reaches the end 

if the field we can change the direction by using remote 

switches present in the robo. All the operation is controlled 

using Microcontroller. 

Automation brings comfort to our life. Automation 

in its pure sense defines any activity that minimizes human 

factor to increase productivity at consistent quality. The 

main fact is that how fast the process is being completed. 

This project An Autonomous Agricultural Seed Sowing 

Robo aims in fulfilling the lack of man power and automate 

the process of seed sowing with low cost. 

 
Fig. 2: Circuit diagram of seed planting machine 
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Low Cost Automation (LCA), the buzzword in all 

industrial fiirms generally involves pneumatic, electrical as 

well as electronic components. LCA is important in the 

automation of factories, for example, the electronic 

component assembly plants. Automation saves a lot of 

tedious manual work and speeds up the production 

processes. Now days we have a problem on lack of man 

power. So agricultural field we spent more money for both 

planting especially seed sowing. It consumes more time and 

also increase the cost with low accuracy. So it is a time to 

auto- mate the process of sowing. 

In agriculture environment heavy or loaded vehicle 

cant move easily on the bumpy road, so small vehicle is 

designed, operates on dc motor, in this project. For 

controlling path of vehicle, it should be predefined as 

shown. Previously, the vehicle drives in straight line to first 

column and after end of ploughed land, the vehicle rotate 

1800 and select second column and proceed further. to 

maintain the robotic vehicle position in between the two 

lines of crop there are two sensors that are senses the 

distance between the crop line and the edge of robot if the 

distance towards one of the side is decreases then distance 

towards the other side increases then the vehicle slightly 

moves towards the distance increasing side up to maintain 

the near about same distance towards both the side and then 

robot move in for- ward direction .To determine 

instantaneous values of all motors, the analysis of rigid body 

velocity is used. During the translational motion the 

longitudinal direction of all front two wheels are oriented 

identically with respect to vehicle body and both wheels 

spin at same rate around their drive axes. 

IV. COMPONENTS 

A. Atmega 32 

The Atmel 8-bit AVR RISC-based microcontroller 

combines 32 kB ISP ash memory with read-while-write 

capabilities, 1 kB EEPROM, 2 kB SRAM, 23 general 

purpose I/O lines, 32 general purpose working registers, 

three flexible timer/counters with compare modes, internal 

and external interrupts, serial programmable USART, a 

byte-oriented 2-wire serial interface, SPI serial port, 6-

channel 10-bit A/D converter (8-channels in TQFP and 

QFN/MLF packages), programmable watchdog timer with 

internal oscillator, and five software selectable power saving 

modes. The device operates between 1.8-5.5 volts. The 

device achieves throughput approaching 1MIPS per MHz. 

B. Max 232 

The MAX232 is an integrated circuit first created in 1987 by 

Maxim Integrated Products that converts signals from a 

TIA-232 (RS-232) serial port to signals suitable for use in 

TTL-compatible digital logic circuits. The MAX232 is a 

dual transmitter /dual receiver that typically is used to 

convert the RX, TX, CTS, RTS signals. The drivers provide 

TIA-232 voltage level outputs (about 7.5 volts) from a 

single 5-volt supply by on-chip charge pumps and external 

capacitors. This makes it useful for implementing TIA-232 

in devices that otherwise do not need any other voltages. 

The receivers reduce TIA-232 inputs, which may be as high 

as 25 volts, to standard 5 volt TTL levels. These receivers 

have a typical threshold of 1.3 volts and a typical hysteresis 

of 0.5 volts. 

C. GSM Module  

GSM is a cellular network, which means that cell phones 

connect to it by searching for cells in the immediate vicinity. 

There are five different cell sizes in a GSM networkmacro, 

micro, pico, femto, and umbrella cells. The coverage area of 

each cell varies according to the implementation 

environment. Macro cells can be regarded as cells where the 

base station antenna is installed on a mast or a building 

above average rooftop level. Micro cells are cells whose 

antenna height is under average rooftop level; they are 

typically used in urban areas. Picocells are small cells whose 

coverage diameter is a few dozen meters; they are mainly 

used indoors. Femtocells are cells designed for use in 

residential or small business environments and connect to 

the service providers network via a broadband internet 

connection. Umbrella cells are used to cover shadowed 

regions of smaller cells and fill in gaps in coverage between 

those cells. 

D. DC Servomotor 

A servomotor is a closed-loop servomechanism that uses 

position feedback to control its motion and final position. 

The input to its control is a signal (either analogue or digital) 

representing the position commanded for the output shaft. 

The motor is paired with some type of encoder to provide 

position and speed feedback. In the simplest case, only the 

position is measured. The measured position of the output is 

compared to the command position, the external input to the 

controller. If the output position differs from that required, 

an error signal is generated which then causes the motor to 

rotate in either direction, as needed to bring the output shaft 

to the appropriate position. As the positions approach, the 

error signal reduces to zero and the motor stops. The very 

simplest servomotors use position-only sensing via a 

potentiometer and bang-bang control of their motor; the 

motor always rotates at full speed (or is stopped). This type 

of servomotor is not widely used in industrial motion 

control, but it forms the basis of the simple and cheap servos 

used for radio-controlled models. 

E. Regulator  

For ICs within the 78xx family, the xx is replaced with two 

digits, indicating the output voltage (for example, the 7805 

has a 5-volt output, while the 7812 produces 12 volts). The 

78xx line is positive voltage regulators: they produce a 

voltage that is positive relative to a common ground. There 

is a related line of 79xx devices which are complementary 

negative voltage regulators. 78xx and 79xx ICs can be used 

in combination to provide positive and negative supply 

voltages in the same circuit. 78xx ICs have three terminals 

and are commonly found in the TO-220 form factor, 

although they are available in surface-mount, TO-92, and 

TO-3 packages. These devices support an input voltage 

anywhere from around 2.5 volts over the intended output 

voltage up to a maximum of 35 to 40 volts depending on the 

model, and typically provide 1 or 1.5 amperes of current 

(though smaller or larger packages may have a lower or 

higher current rating). 

F. Oscillator 

A crystal oscillator is an electronic oscillator circuit that 

uses the mechanical resonance of a vibrating crystal of 

piezoelectric material to create an electrical signal with a 
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precise frequency. This frequency is often used to keep track 

of time, as in quartz wristwatches, to provide a stable clock 

signal for digital integrated circuits, and to stabilize 

frequencies for radio transmitters and receivers. The most 

common type of piezoelectric resonator used is the quartz 

crystal, so oscillator circuits incorporating them became 

known as crystal oscillators, but other piezoelectric 

materials including polycrystalline ceramics are used in 

similar circuits. 

G. Serial Communication 

In telecommunication and data transmission, serial 

communication is the process of sending data one bit at a 

time, sequentially, over a communication channel or 

computer bus. This is in contrast to parallel communication, 

where several bits are sent as a whole, on a link with several 

parallel channels. Serial communication is used for all long-

haul communication and most computer networks, where 

the cost of cable and synchronization difficulties make 

parallel communication impractical. Serial computer buses 

are becoming more common even at shorter distances, as 

improved signal integrity and transmission speeds in newer 

serial technologies have begun to outweigh the parallel bus's 

advantage of simplicity (no need for serializer and 

deserializer, or SerDes) and to outstrip its disadvantages 

(clock skew, interconnect density). 

H. TTL Logic USART Communication 

Serial is an umbrella word for all that is "Time Division 

Multiplexed", to use an expensive term. It means that the 

data is sent spread over time, most often one single bit after 

another. All the protocols you're naming are serial protocols. 

UART, for Universal Asynchronous Receiver Transmitter, 

is one of the most used serial protocols. It's almost as old as 

I am, and very simple. Most controllers have a hardware 

UART on board. It uses a single data line for transmitting 

and one for receiving data. Most often 8-bit data is 

transferred, as follows: 1 start bit(low level), 8 data bits and 

1 stop bit(high level). The low level start bit and high level 

stop bit mean that there's always a high to low transition to 

start the communication. That's what describes UART. No 

voltage level, so you can have it at 3.3 V or 5 V, whichever 

your microcontroller uses. Note that the microcontrollers 

which want to communicate via UART have to agree on the 

transmission speed, the bit-rate, as they only have the start 

bit's falling edge to synchronize. That's called asynchronous 

communication. 

I. L293D Motor Drive 

L293D is a dual H-bridge motor driver integrated circuit 

(IC). Motor drivers act as current amplifiers since they take 

a low-current control signal and provide a higher-current 

signal. This higher current signal is used to drive the motors. 

L293D contains two inbuilt H-bridge driver circuits. In its 

common mode of operation, two DC motors can be driven 

simultaneously, both in forward and reverse direction. The 

motor operations of two motors can be controlled by input 

logic at pins 2 and 7 and 10 and 15. Input logic 00 or 11 will 

stop the corresponding motor. Logic 01 and 10 will rotate it 

in clockwise and anticlockwise directions, respectively. 

Enable pins 1 and 9 (corresponding to the two motors) must 

be high for motors to start operating. When an enable input 

is high, the associated driver gets enabled. As a result, the 

outputs become active and work in phase with their inputs. 

Similarly, when the enable input is low, that driver is 

disabled, and their outputs are off and in the high-impedance 

state. 

V. CONCLUSION 

The main focus of this system is its Automatic way of 

sowing the seeds. The seeds are been sowed in a proper 

sequence which results in proper germination of seeds. This 

automatic way of sowing seeds using a robot reduces the 

labor requirement. Here the wastage of seeds is also been 

reduced to a greater extent. This system has been developed 

for the sowing of seeds in an automatic way. Here with the 

help of a robot the seeds are been dispensed in the soil in a 

proper sequence hereby reducing the wastage of seeds The 

planting process of the crop only has been implemented by 

using this Seed Sowing robot autonomously. This robot will 

help the farmers to do the farming process efficiently. The 

project can be enhanced to any kinds of crops such as 

sunflower, soyabeen, nuts etc. The robot can be designed 

with chain roller instead of normal wheel. Hence, it can be 

applicable to the real time agricultural. 
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