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ABSTRACT

In early days, there is a problem of growth of crops due to the
lack of fertilizers. Either there will be excess of fertilizers or
lack of fertilizers. Due to this there is serious problem of
growth. To overcome these problems this paper proposes a
NPK measurement of soil and automatic soil fertilizer
dispensing robot. The proposed system measures nitrogen,
phosphorus, and potassium from soil and the required amount
of deficient fertilizers are dispensed in the soil. The Nitrogen
is responsible for growing of leafs, and phosphorous is used
for growth of root. The proposed system will reduce the
overall cost and increases the efficiency of the system.

Keywords
NPK, Soil measurement, robot, microcontroller etc.

1. INTRODUCTION

The quality of plants and crops growth depends greatly on
physical and chemical properties of soil that is on soil
composition: minerals and organic matter, water, gases like
oxygen and carbon dioxide, and living being (primarily
micro-organisms such as fungi and bacteria). Soil is not only a
support system, but also a nutritive source that supplies plants
with water and nutrients. Each plant needs a particular soil
composition, in which it can better express its potential
growth. For this reason, a correct balance in soil components
is fundamental to ensure an optimal crop growth. The most
important elements for plant growth are nitrogen (N),
phosphorus (P) and potassium (K): for this reason they are
called essential nutrient elements or macronutrients. These
elements are usually added to the soil by fertilization. Other
elements, the so called microelements, are generally present in
sufficient quantities in the soil and the plants need them in
smaller doses. Milwaukee NPK Soil Test Kit a lows to
measure the concentration of the three elements N, P, K in a
soil sample. A table at the end of this manual shows N, P and
K requirements of common crops and plants.

The proposed work is all about the agricultural development
in the farm. At that time it is found that there are some good
growth plants while some are unable to growth well. So why
not to develop such a system which known perfectly about
growth of plants in farm. Also an investigations were carried
in agricultural industries. In such industries it is found that
there are some instruments or machines for measurement of
useful fertilizers in soil. But such measurements are not taken
out in practical use in farm. However, the fact remains that
most of us do not undergo regular measurement of soil due to
the reasons of inconvenient timing and ease of accessibility.

An existing system consists of measurement of NPK testing
kit & them one has to manually feed the fertilizer in the farm
for the particular crop [1, 2, and 3]. The existing system have
some limitations such as these system have time consuming
processes, these system have higher cost, measurement can be
done in laboratory only, the whole process is manual and thus
not applicable for direct use in the farm [4-9].

The aim of this proposed work is to design and develop easy
and reliable system, which could be effectively used for
practical use of instrument using robotic system instead of the
conventional system used in industry [1].

This would be user friendly, cost effective and efficient in
terms of analysis, data storage and maintenance. The present
work successfully enables subjects to conduct soil
measurement tests fully with the help of dispensing robot
without any additional accessories. The NPK tests could be
conducted regularly so as to facilitate the early measurement
of soil at farm or any place and time convenient to the user.

The paper is organized as follows: Section 2 presents the
proposed system design. Section 3 elaborate the result and
Section 4 gives the conclusions.

2. PROPOSED SYSTEM DESIGN

The figure 1 shows the block diagram of the proposed system
consists of blocks such as: microcontroller, color sensor,
RS232, LCD, actuator driver, relay and solenoid valves.

In the proposed system, the measurement of NPK will be
done by color sensor & NPK measurement kit. According to
the color, the required fertilizers will be dispensed out for the
reservoir provided on the robot. The robot will automatically
dispense the same in the farm, it will save time & hence more
area will be covered.

3. RESULT

The figure 2 shows the system flowchart of the proposed
system. The color sensor will sense the NPK values from the
soil. These input values are compared with standard reference
values by the microcontroller. If the input values and standard
values are same then the robot will move forward. Otherwise,
the solenoid valve will dispense the required amount of
deficient fertilizers in the soil. Table 1 shows the number of
soil samples taken and their measured NPK parameters. It is
observed that many soil samples are deficient with fertilizers.
Thus, the robot will automatically dispense the deficient
fertilizers into the soil.
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Fig 1: block diagram of the proposed system
Table 1. Soil sample collection and analysis
Fertilizer S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
N Low Normal Normal Low High High Normal High High Low
P Normal Low Normal High High Low High Low Normal Low
K High High Normal High High Low Normal High Low Low

Where, S-Soil sample
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Fig 2: Flowchart of the Proposed System
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4. CONCLUSION

The proposed work reduces the time of execution,
measurement and testing. The system cost is reduced and
higher efficiency is achieved. This work will be very much
useful for performing standard measurement tests in farms,
garden or the agricultural workplace and also in research and
teaching in the field of agricultural. The proposed work is user
friendly, cost effective and efficient in terms of analysis, data
storage and maintenance compared to the conventional
farming.

The system is reliable, faithful, uninterrupted, economical and
user friendly. A larger area can be covered and NPK fertilizers
in soil can be controlled effectively. The system combined the
low power, low cost, small size sensors. The sensor and
dispensing mechanism controls the NPK contents in soil.
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