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Abstract---Industry 4.0 has already arrived in the world and is
leaving no stone unturned. It can be quickly summarized into just
4 components being, Cyber- physical systems, IOT, Cloud
Computing and Cognitive computing. Current technologies,
which uses soil moisture sensor require hard wiring and manual
interventions. Other timer technologies irrigate the plants at
certain interval without checking the need. In the proposed
system, robotics with Artificial Intelligence are integrated with
IoT systems to allow the farmer who is available at a different
location than the farm to get the necessary updates involving the
irrigation process taking place in the field. The system will also
drain the excess water. The proposed system would allow better
water management, higher yield and reduce the required
manpower.
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I. INTRODUCTION
Agriculture was the most basic and primitive industry
known to man. Establishment of agriculture paved the way
for the beginning of human civilization. Agriculture is
having the largest workforce of about 60%, but its
contribution to the GDP is just 20% roughly. In Spite of low
contribution, this sector is very important as this ensures the
survival of every person. In agriculture, irrigation is the
most time consuming and delicate process. So proper care
should be taken to supply optimal amount of water to the
crops without wastage. According to the latest NITI
AAYOG report, cultivation techniques are the reason for the
drought like conditions. Though the process would be
expensive, it would producefruitful results in the future. The
project incorporates the latest buzz words like Artificial
Intelligence, Data Science and Internet of Things into
creating robots that can work on agricultural fields. The
robot will collect real-time moisture data from the soil and
send the collected data to a control system. Here the data is
analysed and the decision to send water to the region is
made. This process is done to all the regions in the field
ensuring all the parts get the required amount of water. In
times of excess water there may arise a requirement to drain
the water from the field which can be done with the drainage
canal. Water from the field can be directed to recharge the
ground water by letting it into the bore well after 7 layers of
filtration. The seven-layer filter will ensure that only clean
water is recharged back into the ground.
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II. EXISTING TECHNOLOGY
Smart irrigation which began from 1980’s is trying to cut
down on manual labour and improvethe yield with the help
of new technologies available such as: a. Soil Moisture Sensors Used With Smart Irrigation
ControllersSoil moisture sensor-based smart irrigation
controllers use one of several well-established technologies
to measure soil moisture content. When buried in the root
zone of turf, trees or shrubs, the sensors accurately
determine the moisture level in the soil and transmit this
reading to the controller. Here are two different soil
moisture sensor-based systems available:
b. Suspended Cycle Irrigation Systems, which are set
like traditional timer controllers, with watering schedules,
start times and duration. The difference is that the system
will stop the next scheduled irrigation when there is enough
moisture in the soil.
c. Water On Demand Irrigationrequires no
programming of irrigation duration (only start times and
days of the week to water). It has a user-set lower and upper
threshold, which initiates irrigation when the soil moisture
level fails to meet those levels.
III. PROPOSED SYSTEM
The main aim of the system is to reduce the amount of
excess water each part of the field receives due to manual
irrigation. The system makes use of pipelines that are
connected to the field via a raspberry pi centre which would
automatically turn on or off the water supply to the field.
The parameter for deciding when to allow water is
determined by the amount of moisture currently present in
the soil at an instant. This value is recorded by a robot that
constantly moves around the field checking the moisture
content in the soil for the designated regions. The robot is
also fitted with the necessary sensors for transmitting the
data to the raspberry pi. The shape of the robot is similar to
an insect. This allows it to move better on the soil without
its legs getting stuck in the soil.
This value is sent to the raspberry pi and water is sent to
the area if the moisture is low. LoRa(Long Range
communication) Transmitter is used to transmit real time
data(moisture, GPS) to the raspberry pi. The extent of
network connectivity ranges over a radius of 5km which
would essentially cover the entire field. In case of a large
field we can use multiple robots to scan the field and check
for the moisture content in the area. Raspberry pi is
connected to the outputs of the e-rain gauge system, to get
real time data about the rain levels in the place. Incase of
heavy rains the irrigation need not be done for a period of
time, which is calculated based on rain levels. If there
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occurs water stagnation due to rain, they are measured using
sensor and the excess water is drained to the groundwater
using natural water way systems.
IV. ARCHITECTURE& RESULTS

Fig 1 Real Time Data Collector
In fig. 1 the ESP32 is the brain of the system. It is used to
control the servo motor for the precise movement and
NAVIC sensor is used to get the location details accurately,
LoRa is a transmitting and receiving module which has a
range of 5kmAutomated Irrigation and SmartFarming

Fig 2 Base station
In fig 2 the raspberry pi is the brain and it is connected to
rain water sensor, humidity sensor. It regulates the flow of
water by controlling the pumps in the field and in case of a
flood the drainage system is used to remove the excess
water to underground.

Q. Wang, A. Terzis and A. Szalay, proposed A Novel
Soil Measuring Wireless Sensor Network, in which
communication between the sensors are based on the relays
that are present on top of the soil. The communication
between the relays is 50 meters at maximum and
communication between sensor and relay are 0.4 meter at
maximum. It enables the fully wireless communication. In
this form of communication there is a requirement to use
large number of relays to transfer the data from sensor to the
Raspberry Pi. If a relay at start is damaged, the data from
sensors might not reach the base.
Venkata Naga RohitGunturi proposed Micro Controller
Based Automatic Plant Irrigation System in which the Data
received from the sensors are used to operate the irrigation
system as per the requirement. This system can be easily
implemented, and the costs are less. The data in this system
is not used for any analytics or for optimized water
distribution in future.
VI CONCLUSION
Use of Robotics and artificial intelligence can increase the
yield of crops, along with reduction the labour work and
optimal usage of water. This will in turn increase the profit
of the farmer, and also help the farmer to attend other works
without compromising the field work. The farmer can also
attend the emergencies in the field as he will be updated
about the irrigation activities in real time.
Using the robot generates huge profits for the farmer.
There is a significant increase to gains and a decrease in the
amount spent. Generally, every person working in the field
is paid Rs.400 per day for the irrigation activities. Also,
irrigation is done on alternate days. Therefore, the farmer
would have to pay the workers around Rs.12000 per crop
cycle per person. This cost would only be higher as the
number of people involved increases. Therefore, by using
the robot the farmer can cut down on these expenses and get
good profit by investing less.
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