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Abstract— Agriculture and Forestry are two broad and 

promising areas demanding technological solutions with the 

aim of increasing production or accurate inventories for 

sustainability while the environmental impact is minimized 

by reducing the application of agro-chemicals and increasing 

the use of environmental friendly agronomical practices. In 

addition, the immediate consequence of this “trend” is the 

reduction of production costs. Sensors-based technologies 

provide appropriate tools to achieve the above mentioned 

goals. The explosive technological advances and 

development in recent years enormously facilitates the 

attainment of these objectives removing many barriers for 

their implementation, including the reservations expressed by 

the farmers themselves. Precision Agriculture is an emerging 

area where sensor-based technologies play an important role. 

Key words: Roof Plantation System 

I. INTRODUCTION 

Tamil Nadu’s agriculture productivity is progressively 

diminishing due to severe water scarcity, unpredictable 

climate change, and inappropriate planning and management 

of crop harvesting. Continuation of the present scenario may 

lead to food deprivation across the state- or even nation-wide. 

First, usage of non-bio degradable products, pesticides and 

harmful fertilizers affect the nutritional quality of the food 

products yielded from the conventional farm lands. The 

second issue is that currently available fruits/vegetables are 

known for its low quality due to artificial ripening methods, 

degradation in means of transportation which took long time, 

storage of the food products in granaries, warehouses, freezer 

etc. Thirdly, the market cost of the seasonal products vary due 

to global inflation, less production, many mediators, 

increased cost of transportation and supply chain 

mismanagement. Therefore, there is an exigent need to solve 

these problems in the domain to restore vibrancy and put it 

back on higher growth.  

To overcome the problem of declining agro-

ecosystem in the state, the conventional agriculture methods 

and best practices must be intensified. This project is 

concerned about the modern agriculture technique, so that 

anybody is able to cultivate certain fruits/vegetables at the 

roof-top of their own house.  Recently, the state government 

has initiated distribution of ready-made kits for roof-top 

farming at subsidized price. However, those kits are designed 

for cultivation of green chilies, some herbs, and onions. 

Extending the similar technology for cultivation of other 

fruits/vegetables like tomatoes becomes a challenging task. 

Thus, the product being developed in this project consists of 

proper irrigation method and yields products of good 

nutritional quality without any human intervention. 

Automatic seeding, irrigation and harvesting were achieved 

by the integration of computer, information technology, and 

embedded system. 

The following are the expected outcome of this 

project, 

 No human labor involved during all stages of cultivation 

as the system automated  

 Products of high nutritional quality.  Prior to plucking of 

the fruits/ vegetables, nutrition checks are performed 

automatically. Moreover organic fertilizers will be used 

instead of chemicals and pesticides 

 Low cost since there is no transportation, crop 

maintenance, and labor. 

II. LITERATURE SURVEY 

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, cover the seeds with 

soil and provide proper compaction over the seed. The 

recommended seed to seed spacing and depth of seed 

placement vary from crop to crop and for different agro-

climate 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. 

In this power transmission mechanism, seed meter 

mechanisms, plunger mechanism etc. mechanisms‟ are used. 

The working as machine is pushed; power wheel is rotating 

which transmit power to plunger through chain and sprocket 

mechanism. Now cam is mounted on sprocket shaft which 

push plunger towards downward direction. Once plunger is 

penetrate in soil and during backward stroke flapper is opened 

so seed get separated from plunger and inserted in dig. From 

this we get idea that if we use the belt having small holes with 

defined thickness then it is beneficial for our project. As our 

automatic seed feeder is only for small seeds then using of 

conveyor belt with motor is useful. 

This research paper present “Agriculture Seed 

Sowing Equipment: A Review”. The present review provides 

brief information about the various types of innovations done 

in seed sowing equipment. The basic objective of sowing 

operation is to put the seed and fertilizer in rows at desired 

depth and seed to seed spacing, cover the seeds with soil and 

provide proper compaction over the seed. In this 

multipurpose seeding machine equipment consists of 

cylindrical shape container in which the seeds can fill. The 

container is attached on the four wheeled carrier assembly. It 

consists of metering plate bevel gear mechanism and two 

holes at the bottom depending on seed size. The working as 

plate will rotate in container when the bottom holes of 

container and meter plate hole coincide seeds will flow 

through pipe to soil. Here the metering plate gets rotating 

motion by bevel gear assembly and the bevel gears get the 

motion by rear wheels with the help chain and sprocket 

assembly. 
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III. OBJECTIVES 

As the aim of this project is automatic cultivation of the 

vegetables at the roof top on a terrace building of our own. 

The major objectives of this project are follows 

 To develop automatic irrigation system which 

continuously monitors the moisture content of the soil 

and then the plants are irrigated according to the state, 

which in turn reduces the wastage of water.   

 To integrate seeding machine with computer. 

 To design and fabricate automatic harvesting system for 

specific vegetables like tomato or brinjal. 

IV. METHODOLOGY 

Irrigation systems should be designed as part of the green roof 

planning. For temporary irrigation, it may be sufficient to 

provide hose bibs at key locations around the roof to allow 

maintenance workers to water the plants on a regular basis – 

potentially as often as weekly during dry periods. Here we are 

placing the temperature and moister sensors which are used 

to detect the soil conditions. If there is any temperature 

changes, the water will sprayed using a pump. The color 

sensor is used to identify the color of fruits/vegetables, 

thereby actuates pneumatic cylinder/motor for plugging the 

fruits and collected in tray which is placed at the bottom of 

the system. The basic objective of sowing operation is to put 

the seed in rows at desired depth and spacing, cover the seeds 

with soil and provide proper compaction over the seed. 

Depending on the crop and climatic conditions, the 

parameters such as row to row spacing, row to column 

spacing, seeding rate, seed to seed spacing and depth of seed 

placement may vary. 

 
Fig. 1: 

These requirements are fulfilled, therefore to 

achieve optimum yields and an efficient sowing machine. A 

keypad is used to initialize the position of seeding plant to the 

startup position. 

V. HARDWARE REQUIREMENTS 

A. Moisture Sensor 

The dielectric constant of soil increases as the water content 

of the soil increases. Thus, measurement of the dielectric 

constant gives a predictable estimation of water content in the 

soil. 

B. Temperature Sensor 

A Resistance Temperature Detector (RTD) is used to measure 

temperature as a function of resistance. As the temperature of 

the soil increases, the resistance of the soil also increases. 

C. Color Sensor 

The TCS230 can detect and measure a nearly limitless range 

of visible colors. Applications include test strip reading, 

sorting by color, ambient light sensing and calibration, and 

color matching. 

D. Relay 

It acts as an electrically operated switch. Relay1, 2- for motor 

forward and reverse for seed spray; Relay3,4-for motor up 

and down / seed spray; Relay5-for vaccum pump for seed 

spray; Relay6-for cutter used to cuts the fruit in plant depends 

upon the color sensor. 

E. pH Sensor 

Soil pH level is measured using sensor which is used to 

monitor the plant growth and increase the productivity. 

F. Vaccum Pump 

It is employed to pump the seed from the source bin by using 

of vaccum suction and deliver it to the seeding nob. 

G. Motor 

Motor 1 is provided for x-axis movement of the model 

whereas motor 2 is for y-axis movement of the model. 

H. Cutter 

It is employed for harvesting the vegetables from the plant 

with the guidance of color sensor. 

VI. WORKING PRINCIPLE 

Irrigation systems should be designed as part of the green roof 

planning. For temporary irrigation, it may be sufficient to 

provide hose bibs at key locations around the roof to allow 

maintenance workers to water the plants on a regular basis – 

potentially as often as weekly during dry periods. Here we are 

placing the temperature sensor and moister are used to detect 

the soil conditions on it. If there is any climate changes such 

as hot/cold depends upon that the water will sprayed on it 

with the help of pump. The colour sensor is used to identify 

the colour of fruits, depends upon the colour motor is used to 

plug the fruits and collected in tray which is placed at the 

bottom of the model. The basic objective of sowing operation 

is to put the seed in rows at desired depth and spacing, cover 

the seeds with soil and provide proper compaction over the 

seed. The recommended row to row spacing, row to column 

spacing, seed rate, seed to seed spacing and depth of seed 

placement vary from crop to crop and for different 

agricultural and climatic conditions to achieve optimum 

yields and an efficient sowing machine should attempt to 

fulfill these requirements. In addition, saving in cost of 

operation time, labour and energy are other advantages to be 

derived from use of improved machinery for such operations. 

The keypad is used to initialize the position of seeding plant 

to start up position. 

VII. SOFTWARE REQUIREMENTS 

[1] Embedded C Compiler  

[2] MP Lab 


