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Abstract

Climate changes and rainfall has been erratic over the past decade. Due to this in recent era, climate-smart
methods called as smart agriculture is adopted by many Indian farmers. One of the important applications of IoT is
Smart Agriculture. It reduces wastage of water, fertilizers and increases the crop yield. Smart agriculture is an
automated and directed information technology implemented with the IoT (Internet of Things). IoT is developing
rapidly and widely applied in all wireless environments. In this project, sensor technology and wireless networks
integration of loT technology has been studied and reviewed based on the actual situation of agricultural system.
Temperature sensor, Moisture sensor and pH sensor which senses the temperature, moisture content and pH in the
soil which are connected to Raspberry pi. A combined approach with internet and wireless communications,
Remote Monitoring System (RMS) is proposed. Nowadays IoT is the growing technology in the present era. As
considering all the aspects into picturization we proposed a new methodology in which a farmer can easily identify
the status of his field and proceed for the crop to be irrigated. In this we calculate the Temperature, Humidity, Soil
Moisture, and pH of the field. By visualizing all the parameters, we considered the respective individual can easily

identify the nature of his field and the crop that can be cultivated in the field.

Keywords: IoT, Remote monitoring system, Raspberry Pi, Sensors, Smart Agriculture.

1. Introduction

IOT describes the network of physical objects i.e., things that are embedded with sensors, software, and other

technologies for the purpose of connecting and exchanging data with other devices and systems over the internet. In
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INDIA there have been advancements in technologies in various sectors, but in agriculture there is no advancement
in the technology [1-2]. As INDIA has the largest agriculture land but the growing and yielding of the crops are not
up to the mark. Agriculture is one of the largest sectors in India. The share of agriculture in GDP is increased to
19.9% in 2020-2021 from 17.8% in 2019-2020.Many people were facilitated by agriculture sector, but it still lacks
in modernization and advancement [3-4]. Technology can be used for updating the agriculture and mainly the
irrigation methods to get efficient yield and control. Nowadays IoT has brought tremendous changes in agriculture
in many different ways just like using the sensors. When sensors like moisture sensors, temperature and humidity
sensors are placed across the fields, farmers are able to receive more accurate data and can able to do schedule
irrigation periods [5-7]. In our project we developed a smart irrigation system that continuously monitors and
automatically irrigates the field whenever it is requires. It helps us to prevent the crop from excessive watering or
lack of watering at the required times which will adversely affect the crop production. There are two sections
namely transmitter and receiver in our project. Transmitter side consists of sensors which sense the field parameters
and passes this information to the receiver [8-9]. At receiver side receives the data and a mini submersible pump is
connected to Raspberry pi 4.Accordingly to the received data the Pump will turn on/off automatically by comparing
with given Threshold values. And this information is passed to the cloud, so that we can be able to observe the data
from anywhere through laptops or mobile phones [10-14]. Unlike the other systems we are adding few more
parameters that are to be analysed for better yield and control. It is a trans-receiver module that we are using in this
project to collect the data within the range of 1.5 kilo-meter [15-18]. So, this method gives much more accurate

results for smart irrigation with low cost.

2. Literature Review

A Sustainable Agriculture System Using IOT explains about a Sustainable Agriculture System Using IOT. This
work developed a system a system which will automatically monitor the agriculture fields [19-23]. As well as
performing live video streaming for monitoring the agriculture field from the server itself, through raspberry pi
camera. The agriculture fields are monitored for environmental temperature, humidity at soil moisture sensor. IOT
and wireless sensor node helps to decrease the efforts, for observing the agricultural fields [24-27]. IOT also avoids
the loss of agriculture parameters database and save in the storage device or cloud for long life. It also provides
continuous monitoring in all places including the critical areas. Agriculture product rely on environment factory
like relative humidity, PH of soil, temperature etc. The proposed system model is developed in order to get more
yields by identifying the causes. A Model for Smart agriculture using IOT Smart Agriculture using IOT [28-34].
Climate changes and rainfall has been erratic over decade. Due to this, climate smart methods called smart
agriculture is adopted by many farmers. In the existing system, village farmers may have planted the same crop for
centuries, but over period, weather patterns and soil conditions and epidemics of pests and disease have been
changed. By using the proposed system approach, which senses the local agricultural parameters, identify the
location of sensor, transfer the data crop fields and crop monitoring [35-40]. The Received updated information
allows the farmers to cope with and even benefit from these changes. The Complete real-time and historical
environmental information is expected to help to achieve efficient management/monitoring and utilization of

resources [41-45]. Smart Agriculture System using IOT Technology Smart Agriculture System using IOT
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Technology. In the existing system agriculturists used to figure the ripeness of soil and presumptions to develop
certain kind of products [46-51]. They didn’t think about the level of water, dampness and climatic conditions. The
profitability relies totally upon the last phase of the harvest in which they depend. In this proposed system, they
improved the efficiency of the product which appraises the nature of the harvest [52-58]. To go up against the
challenges in the field, IOT is used in providing accuracy and conservative cultivation. They also used wireless
sensor networks in precision Agriculture by separating the solitary plants for checking in the tens or several square
feet. Also used different kinds of sensors such as Temperature sensor, Humidity sensor, Soil moisture sensor, Water
level sensor and ARM processor [59-64]. IOT Based Monitoring System in Smart Agriculture IOT Based
Monitoring System in Smart Agriculture. The farmers are still using traditional methods for Agriculture, which
results in low yielding of crops and fruits, so the crop yield can be improved by using automatic machineries [65-
69]. But by using IOT, we can expect the increase in production with low cost by monitoring the efficiency of the
soil, temperature and humidity monitoring. In existing System, they used only the traditional methods for the crop
yield. But in the proposed system, the combination of traditional methods with IOT and wireless sensor networks
can lead to agriculture modernization [70-72]. The developed System is more efficient and beneficial for farmers.
The application of such system in the field can definitely help to advance the harvest of the crops and global
Production.

Smart Agriculture Monitoring System using IOT Smart Agriculture Monitoring System using IOT. The
implemented framework comprises of different sensors and de-vices and they are interconnected by means of
remote correspondence modules [73-74]. The sensor data is been sent and received from client end utilizing
Internet connectivity which was enabled in the Node MCU mo the same time. Duel- an open source IOT platform.
This system is used to maintain the optimal conditions of the irrigation system effectively. The data can be viewed
on the Thing Speak app or any web page. The farmer can go through each and every information regarding the
levels, at what time it’s been functioning, any fluctuations appearing or not, whether the operations are been
performed in time [75-76]. The foremost function is to monitor the crop growth using digital means. This will
provide the accurate values of various parameters upon which growth depends. Besides, this model will help the
farmer to monitor more than one land at the same time. Monitoring through this system requires less man power,
people with physical disabilities can be employed for monitoring fields. Smart Farming using IOT Smart Farming
by the aid of automation and IOT technology [77-78]. We aim to implement a smart GPS based remote controlled
vehicle that performs various tasks like monitoring fields to prevent thefts, scaring birds and animals, sensing soil
moisture content, spraying fertilizers and pesticides, weeding, sensing soil moisture, etc. Smart irrigation, by usage
of optimum amounts of water, depending on the requirement of each crop type and the soil will be executed [79-
80]. Finally, we plan on enforcing smart warehouse management, with temperature and humidity sensing for the
benefit of the products being stored, and detection of presence of any invader who tries to steal from the warehouse.
Controlling and monitoring of all these operations will be through a remote smart device with Internet connectivity

and the operations will be performed by interfacing sensors, ZigBee modules, with micro-controller.
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3. System Development
A. Hardware Architecture
The Raspberry pi 4 board is connected with the various sensors to measure the field in different parameters. As the
Raspberry-pi 4 board as internal Wi-Fi, we tend to connect the module to the Thing Speak software to store the data
in the cloud. Through the cloud we can send the information of the field parameters to the Farmers directly to their
Mobile phones. By using this type of module the Farmers get to know their fields in a great way in this pollution

world where everything is polluted.
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Fig.1: Block Diagram

B. Raspberry Pi 4

Raspberry Pi 4 is a stand-alone third generation computer with Broadcom BCM2837B0, 64bit quad-core ARM
processor. It has memory of 1GB, dual band 2.4GHz and SGHz IEEE 802.11.b/g/n/ac WLAN, Bluetooth 4.2, BLE
and Ethernet over USB2.0. There are 40 GPIO pins for interfacing and 4 USB ports. Pi 4 has separate HDMI port
for video output, MIPI camera serial interface port and display serial interface port, a dedicated micro SD card slot
to load Operating System (OS) and data storage. The OS RASPBIAN is booted onto the SD card. Python
programming language is used mainly. A large set of library files required for programming can be downloaded and
installed timely according to the requirement. Raspberry Pi is a series of small single-board computers (SBCs)
developed in the United Kingdom by the Raspberry Pi Foundation in association with Broadcom. The Raspberry Pi
project originally leaned towards the promotion of teaching basic computer science in schools and in developing

countries. The original model became more popular than anticipated, selling outside its target market for uses such

1144 | www.journal-innovations.com



Innovations, Number 74 September 2023

as robotics. It is widely used in many areas, such as for weather monitoring, because of its low cost, modularity, and

open design. It is typically used by computer and electronic hobbyists, due to its adoption of HDMI and USB
devices [81-86].

Fig.2: Raspberry pi 4

C.DHT 11
The DHT11 is a commonly used Temperature and humidity sensor that comes with a dedicated NTC to measure
temperature and an 8-bit microcontroller to output the values of temperature and humidity as serial data. DHT11 is a

Temperature and humidity sensor. It uses thermostat and capacitive type humidity sensor.

Fig. 3: DHT 11 sensor

D. pH Sensor

A pH sensor helps to measure the acidity or alkalinity of the water with a value between 0-14. When the pH value
dips below seven, the water starts to become more acidic. Any number above seven equates to more alkaline. Each
type of pH sensor works differently to measure the quality of the water.

The overall working rule of pH sensor and pH meter depends upon the exchange of ions from sample solution to the
inner solution (pH 7 buffer) of glass electrode through the glass membrane. The porosity of the glass membrane

decreases with the continuous use that decreases the performance of the probe.
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Fig.4: pH sensor
E. Battery
An electric battery is a source of electric power consisting of one or more cells with external connections for
powering electrical devices. When a battery is supplying power, its positive terminal is the cathode and its negative
terminal is the anode. The terminal marked negative is the source of electrons that will flow through an external
electric circuit to the positive terminal. When a battery is connected to an external electric load, a redox reaction
converts high-energy reactants to lower-energy products, and the free-energy difference is delivered to the external

circuit as electrical energy.
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Fig.5: Battery

F. Soil Moisture

The soil moisture sensor consists of two probes which are used to measure the volumetric content of water. The two
probes allow the current to pass through the soil and then it gets the resistance value to measure the moisture value.
When there is more water, the soil will conduct more electricity which means that there will be less resistance.
Therefore, the moisture level will be higher. Dry soil conducts electricity poorly, so when there will be less water,
then the soil will conduct less electricity which means that there will be more resistance. Therefore, the moisture

level will be lower. Soil moisture sensor consists of 4 pins.

1146 ‘ www.journal-innovations.com


https://en.wikipedia.org/wiki/Electric_power
https://en.wikipedia.org/wiki/Electricity
https://en.wikipedia.org/wiki/Cathode
https://en.wikipedia.org/wiki/Anode
https://en.wikipedia.org/wiki/Redox
https://en.wikipedia.org/wiki/Gibbs_free_energy

Innovations, Number 74 September 2023

Fig. 6: Soil Moisture Sensor
G.SD Card
The SD card is a key part of the Raspberry Pi; it provides the initial storage for the Operating System and files.
Storage can be extended through many types of USB connected peripherals. If there is no SD card inserted, it will
not start. Raspberry Pi basically uses a micro SD card as a hard drive and to store any information. For this reason,
we recommend using a Class 10 micro SD card in your Raspberry Pi. There is also a separate, even faster category

called UHS-1 (for Ultra High Speed), often both are used.

Sandisk
Ultra

32GB Mg

@

Fig.7: SD card

I. MCP3008

MCP3008 is a 10-bit Analogue to Digital converter having eight single ended input channels. It has a 4-wire serial

SPI compatible interface that is used to get digital output for all channels. It has an onboard sample and holds

circuitry.
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J. Jumper Wires

A jump wire (also known as jumper, jumper wire, jumper cable, DuPont wire or cable) is an electrical wire, or group
of them in a cable, with a connector or pin at each end (or sometimes without them — simply "tinned"), which is
normally used to interconnect the components of a breadboard or other prototype or test circuit, internally or with

other equipment or components, without soldering.

K. Power Bank

Portable Power Banks are comprised of a special battery in a special case with a special circuit to control power
flow. They allow you to store electrical energy (deposit it in the bank) and then later use it to charge up a mobile
device (withdraw it from the bank). The Power Banks are available of different power according the power of the

chargeable devices. It is easy to carry Power bank for an individual.

L. Water Pump

A water pump is an electro mechanical machine used to increase the pressure of water to move it from one point to
another. Modern water pumps are used throughout the world to supply water for municipal, industrial, agricultural,
and residential uses. There are several types of water pumps including positive displacement pumps and centrifugal

pumps, which provide the same service, however, operate differently.

M. Relay
A relay is an electrically operated switch. It consists of a group of input terminals for one or multiple control signals,

and a group of operating contact terminals. The switch may have any number of contacts in multiple contact forms,
such as make contacts, break contacts, or combinations thereof. Features: RW Series Relay covers switching

capacity by 10A in spite of miniature size to comply with the user's big choice.

N. Software Requirement

Python IDLE
IDLE (short for Integrated Development and Learning Environment) is an integrated development environment for

Python, which has been bundled with the default implementation of the language since 1.5.2b1. It is packaged as an
optional part of the Python packaging with many Linux distributions. It is completely written in Python and the

Tkinter GUI toolkit (wrapper functions for Tcl/Tk). Python programming languages can be used to write the code.

Raspberry Pi Software

Raspbian is a free operating system released in July2012that runs on the Raspberry Pi single board computer. It is
derived from Debian Linux, and uses the LXDE desktop environment by default. Raspberry Pi OS is highly
optimized for the Raspberry Pi line of compact single-board computers with ARM CPUs. It runs on every Raspberry
Pi except the Pico microcontroller. Raspberry Pi OS uses a modified LXDE as its desktop environment with the
Open box stacking window manager, along with a unique theme. The default distribution is shipped with a copy of

the algebra program Wolfram Mathematical, VLC, and a lightweight version of the Chromium web browser.
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0. Work Flow

[ Previous Statements J
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Fig 8: Flowchart
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4. Proposed Methodology

A. Working Principle

Here when we give power supply to the Raspberry pi using power bank or direct connection using charger (adapter),
we will see that all sensor get active by glowing led which is inbuilt in sensor and raspberry pi. Usually, we require
keyboard and mouse for controlling and monitor for visualizing the screen which is present inside the Raspberry pi
memory. But rather than using that we will be taking help of VNC. Here Raspberry pi will act as VNC server and
we will be using mobile as VNC viewer for controlling. VNC act as bridge for connecting the raspberry pi and
mobile. Make sure that you are using same source of WIFI i.e., from router or personal hotspot for raspberry pi and
mobile. VNC viewer has inbuilt keyboard as well as mouse option for working as professional desktop setup. Make
sure that all pins of sensor are correctly connected to right pin of power supply (5v and GND) and raspberry pi.
Code is written and then run, following thing will happen, DHT11 sensor will send the Humidity and Temperature
values to the Raspberry pi in similar way when pH sensor is connected to the UART pins of the Raspberry pi the
data is generated by the sensor like temperature, pH, depth and length are send to raspberry pi through serial
communication when we provide it with power supply. Finally Soil Moisture sensor will send analog signals and
digital signal (1 and 0), to get the accurate values we will be using MCP3008 IC which will convert analog values to
digital values, hence we will be getting values range from 0 to 100.

This all values are printed in the console window every time based on the time delay given. We have written our
formula for status of soil in code such that it will take parameters of the sensor and calculate the result and then
display the status of the soil. If we ON the WIFI of the raspberry pi then the values will be stored in cloud, here we
have used “Thing speak” cloud to visualize the values in form of graph which are provided in the output section in
this report. The status of motor is sent to the authenticated owner.

B. Proposed System

Fig 9: Finding Soil Moisture
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From the literature survey which we made we came across the ‘MISSENARD Index’ formula which later changed
to ‘CMM’ in CLAY-MIST: IoT-cloud enabled CMM index for smart agriculture monitoring system. From the
CMM index formula we made some modification as we have used more sensors than there method. Here we can
get the data of soil from various sensors such as Temperature, Humidity, pH and Soil Moisture. These all are
individual data, we have proposed our formula named as INDEX which will be use constant, and all sensor values
in it such that there will be one single value by which we can predict the nature of soil. The values observed by the
sensors are uploaded to cloud, gets analyzed and runs in parallel with the program code inputs. Furthermore, this
data consistently determines the motor activity and statistic i.e ON\OFF states of the motor. Below is the formula
INDEX = ((T*A+B)-0.5*((1-H/100)*(1-SOIL/100)*(1-pH/14))*(T*A-28))

Where,

A, B are constants;

T = Temperature;

SOIL = soil moisture;

H = Humidity;

pH=PH

5. Results and Discussion

A. Project kit

Fig 10: Project Kit
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B.Thing Speak Results
All the sensed values are uploaded into Thing Speak cloud using internet. Below are the graphs taken from the
Thing Speak cloud, where we can see the values of all sensor w.r.t time and date.

Field 1 Chart: Temperature
Field 2 chart: Humidity

Field 3 Chart: pH
Field 4 Chart: Soil Moisture
Field 5 Chart: Motor

Field 1 Chart o Field 2 Chart

Smart Agriculture Monitoring using 10T Smart Aqriculture Monitoring Lsing (0T
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Fig. 11: Temperature and Humidity Graphs
Field 4 Chart Ll A | Fiald 3 Chart (el A |
Smart Agriculture Monitoring using 107 Smart Agriculture Monitering using 10T
1
t
3 :
30 B a5
i £
: H
1
WA AMay  AMy  BMgy B May 9, May 410 0890 120
Date Date
ThirgSpethizom TingSpeee.com

Fig. 12: pH value and Soil Moisture Graphs
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6. Conclusion

In this work we have presented Measurement index for smart agriculture monitoring system to know the parameters
of various fields in different locations to satisfy the particular to be grown for more yielding and making the farming
lands more crop growing. As we said, prepared a module to find the various parameters of the land values. We also
find a online tool to connect the module through WIFI and store the information regarding the fields and to send the
information to the individual by the cloud to their mobile phones. We have created a theme ON/OFF the motor
according to the measurement index values from the different sensors in our project and to give information about
the status of the motor to authenticated owner through Email. Our project mainly focused on the pH value of the

water to decrease the soil pollution

7. Future Scope
Smart farming based on “IoT technologies enables growers and farmers to reduce waste and enhance

productivity” ranging from the quantity of fertilizer utilized to the number of journeys the farm vehicles have made,
and enabling efficient utilization of resources such as water, electricity, etc. [oT smart farming solutions is a system

that is built for monitoring the crop field with the help of sensors (light, humidity, temperature, soil moisture, crop
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health, etc.) and automating the irrigation system. “The farmers can monitor the field conditions from
anywhere”. They can also select between manual and automated options for taking necessary actions based on this
data. For example, if the soil moisture level decreases, the farmer can deploy sensors to start the irrigation. Smart
farming is highly efficient when compared with the conventional approach. Data collected by smart agriculture
sensors, in this approach of farm management, a key component are sensors, control systems, robotics, autonomous
vehicles, automated hardware, variable rate technology, motion detectors, button camera, and wearable devices. This
data can be used to track the state of the business in general as well as staff performance, equipment efficiency. The

ability to foresee the output of production allows planning for better product distribution.

References

[1] Vaigandla, K. K., & Venu, D. N. (2021). A survey on future generation wireless communications-5G: multiple
access techniques, physical layer security, beamforming approach. Journal of Information and Computational
Science, 11(9), 449-474.

[2] Venu, D., Arun Kumar, A., & Vaigandla, K. K. (2022). Review of Internet of Things (IoT) for Future
Generation Wireless Communications. International Journal for Modern Trends in Science and
Technology, 8(03), 01-08.

[3] Syjith, A. V. L. N., Swathi, R., Venkatasubramanian, R., Venu, N., Hemalatha, S., George, T., & Osman, S. M.
(2022). Integrating nanomaterial and high-performance fuzzy-based machine learning approach for green
energy conversion. Journal of Nanomaterials, 2022, 1-11.

[4] Venu, N., & Anuradha, B. (2013, December). Integration of hyperbolic tangent and Gaussian kernels for fuzzy
C-means algorithm with spatial information for MRI segmentation. In 2013 Fifth International Conference on
Advanced Computing (ICoAC) (pp. 280-285). IEEE.

[5] Vaigandla, K. K., & Venu, D. N. (2021). Ber, snr and papr analysis of ofdma and sc-fdma. GIS Science Journal,
ISSN, (1869-9391), 970-977.

[6] Venu, N. (2014, April). Performance and evalution of Guassian kernals for FCM algorithm with mean filtering
based denoising for MRI segmentation. In 2014 International Conference on Communication and Signal
Processing (pp. 1680-1685). IEEE.

[7] Karthik Kumar Vaigandla, D. (2021, November). Survey on Massive MIMO: Technology, Challenges,
Opportunities and Benefits. YMER , 271-282.

[8] Venu, N., & Anuradha, B. (2015). Multi-Kernels Integration for FCM algorithm for Medical Image
Segmentation Using Histogram Analysis. Indian Journal of Science and Technology, 8(34), 1-8.

[9] Venu, N., Yuvaraj, D., Barnabas Paul Glady, J., Pattnaik, O., Singh, G., Singh, M., & Adigo, A. G. (2022).
Execution of Multitarget Node Selection Scheme for Target Position Alteration Monitoring in
MANET. Wireless Communications and Mobile Computing, 2022.

[10] Venu, N., Swathi, R., Sarangi, S. K., Subashini, V., Arulkumar, D., Ralhan, S., & Debtera, B. (2022).
Optimization of Hello Message Broadcasting Prediction Model for Stability Analysis. Wireless
Communications & Mobile Computing (Online), 2022.

[11] Venu, D. N. (2015). Analysis of Xtrinsic Sense MEMS Sensors. International Journal of Advanced Research
in Electrical, Electronics and Instrumentation Engineering , 4 (8), 7228-7234.

[12] Venu, N., & Anuradha, B. (2013). A novel multiple-kernel based fuzzy c-means algorithm with spatial
information for medical image segmentation. International Journal of Image Processing (IJIP), 7(3), 286.

[13] Nookala Venu, A. (2018). Local mesh patterns for medical image segmentation. Asian Pacific Journal of
Health Sciences, 5(1), 123-127.

[14] Venu, N., & Anuradha, B. (2013). PSNR Based Fuzzy Clustering Algorithms for MRI Medical Image
Segmentation. International Journal of Image Processing and Visual Communication, 2(2), 01-07.

[15] Thouti, S., Venu, N., Rinku, D. R., Arora, A., & Rajeswaran, N. (2022). Investigation on identify the multiple
issues in IoT devices using Convolutional Neural Network. Measurement: Sensors, 24, 100509.

1154 | www.journal-innovations.com



Innovations, Number 74 September 2023

[16] Venu, N., Revanesh, M., Supriya, M., Talawar, M. B., Asha, A., Isaac, L. D., & Ferede, A. W. (2022). Energy
Auditing and Broken Path Identification for Routing in Large-Scale Mobile Networks Using Machine
Learning. Wireless Communications and Mobile Computing, 2022.

[17] Nookala Venu, B. A. (2015). Medical Image Segmentation Using Kernal Based Fuzzy C-Means Algorithm.
International Journal of Engineering Innovation & Research , 4 (1), 207-212.

[18] Nookala Venu, D., Kumar, A., & Rao, M. A. S. (2022). BOTNET Attacks Detection in Internet of Things
Using Machine Learning. Neuroquantology, 20(4), 743-754.

[19] Venu, N., & Anuradha, B. (2014, February). Multi-Hyperbolic Tangent Fuzzy C-means Algorithm for MRI
Segmentation. In Proceedings of International Conference on Advances in Communication, Network and
Computing (CNC-2014), Elsevier (pp. 22-24).

[20] Nookala Venu, S. W. (2022). A Wearable Medicines Recognition System using Deep Learning for People with
Visual Impairment. IJFANS, 12(1), 2340-2348.

[21] Nookala Venu, G. R. (2022). Smart Road Safety and Vehicle Accidents Prevention System for Mountain
Road. International Journal for Innovative Engineering Management and Research , 11 (06), 209-214.

[22] Nookala Venu, D., Kumar, A., & Rao, M. A. S. (2022). Smart Agriculture with Internet of Things and
Unmanned Aerial Vehicles. Neuroquantology, 20(6), 9904-9914.

[23] Nookala Venu, D., Kumar, A., & Rao, M. A. S. (2022). Internet of Things Based Pulse Oximeter For Health
Monitoring System. NeuroQuantology, 20(5), 5056-5066.

[24] Venu, D. N. DA (2021). Comparison of Traditional Method with watershed threshold segmentation
Technique. The International journal of analytical and experimental modal analysis, 13, 181-187.

[25] Dr.Nookala Venu, D. K. (2022). Investigation on Internet of Things (IoT):Technologies, Challenges and
Applications in Healthcare. International Journal of Research , XI (II), 208-218.

[26] Mr.RadhaKrishna Karne, M. M. (2022). Applications of IoT on Intrusion Detection System with Deep
Learning Analysis. International Jourfor Innovative Engineering and Management Research , 11 (06), 227-
232.

[27] Venu, N., & Anuradha, B. (2015). Two different multi-kernels for fuzzy C-means algorithm for medical image
segmentation. Int. J. Eng. Trends Technol.(IJETT), 20, 77-82.

[28] Dr. Nookala Venu, D. A. (2022, March). Routing and Self-Directed Vehicle Data Collection for Minimizing
Data Loss in Underwater Network. IJFANS International Journal of Food and Nutritional Sciences , 170-183.

[29] Dr. Nookala Venu, D. A. (2022). Fuzzy Based Resource Management Approach for the Selection of Biomass
Material. IJFANS International Journal of Food and Nutritional Sciences, 12 (2), 83-97.

[30] Ravindra Kumar Agarwal, D. S. (2022, December). A Novel Dates Palm Processing and Packaging
Management System based on [oT and Deep Learning Approaches . IJFANS International Journal of Food
and Nutritional Sciences, 11(8), 1139-1151.

[31] Manthur Sreeramulu Manjunath, P. K. (2022). An Enhanced Machine Learning Approach For Identifying
Paddy Crop Blast Disease Management Using Fuzzy Logic. IJFANS International Journal of Food and
Nutritional Sciences , 11 (8), 1152-1163.

[32] K.P.Senthilkumar, K. C. (2022, December). Machine Learning Based Analysis And Classification Of Rhizome
Rot Disease In Turmeric Plants. I/JFANS International Journal of Food and Nutritional Sciences, 11(8), 1179-
1190.

[33] Nookala Venu, S. K. (2022). Machine Learning Application for Medicine Distribution Management System.
IJFANS International Journal of Food and Nutritional Sciences , 11 (1), 2323-2330.

[34] Sowmya Jagadeesan, B. B. (2022, December). A Perishable Food Monitoring Model Based On Iot And Deep
Learning To Improve Food Hygiene And Safety Management. IJFANS International Journal of Food and
Nutritional Sciences, 11(8), 1164-1178.

[35] Reddy, A. V., Kumar, A. A., Venu, N., & Reddy, R. V. K. (2022). On optimization efficiency of scalability
and availability of cloud-based software services using scale rate limiting algorithm. Measurement:
Sensors, 24, 100468.

1155 | www.journal-innovations.com



Innovations, Number 74 September 2023

[36] Venu, D. N. (2022). Smart Agriculture Remote Monitoring System Using Low Power IOT Network. IJFANS
International Journal of Food and Nutritional Sciences , 11 (6), 327-340.

[37] Venu, D. N. (2022). IOT Surveillance Robot Using ESP-32 Wi-Fi CAM & Arduino. IJFANS International
Journal of Food and Nutritional Sciences , 11 (5), 198-205.

[38] Nookala Venu, N. S. (2022). Study and Experimental Analysis on FBMC and OFDM. International Journal
for Innovative Engineering and Management Research , 11 (6), 49-53.

[39] Sandhya rani B, S. K. (2022). Vehicle Fuel Level Monitor and Locate the Nearest Petrol Pumps using IoT.
International Journal for Innovative Engineering and Management Research , 11 (06), 233-240.

[40] Nookala Venu, K. A. (2022). Face Mask Detection System Using Python Open CV, International Journal for
Innovative Engineering and Management Research, 11 (6), 28-32.

[41] Nookala Venu, V. M. (2022). Alcohol Detection and Engine Locking System. Infernational Journal for
Innovative Engineering and Management Research , 11 (06), 157-160.

[42] Nookala Venu, C. B. (2022). Wireless Night Vision Camera on War Spying Robot. International Journal for
Innovative Engineering and Management Research , 11 (06), 123-128.

[43] Venu, D. N. (2022). IOT Based Enabled Parking System in Public Areas. IJFANS International Journal of
Food and Nutritional Sciences, 11 (4), 162-174.

[44] Venu, D. N. (2022). IOT Based Speech Recognition System to Improve the Performance of Emotion
Detection. IJFANS International Journal of Food and Nutritional Sciences, 11 (3), 92-102.

[45] Dr.Nookala Venu, M. S. (2018). Local Maximum Edge Binary Patterns for Medical Image Segmentation.
International Journal of Engineering and Techniques, 4 (1), 504-509.

[46] Venu, N., & Anuradha, B. (2016). Multi-hyperbolic tangent fuzzy c-means algorithm with spatial information
for MRI segmentation. International Journal of Signal and Imaging Systems Engineering, 9(3), 135-145.

[47] Venu, N., & Anuradha, B. (2015). Hyperbolic Tangent Fuzzy C-Means Algorithm with Spatial Information for
MRI Segmentation. International Journal of Applied Engineering Research, 10(7), 18241-18257.

[48] Venu, N., & Anuradha, B. (2015, April). Two different multi-kernels integration with spatial information in
fuzzy C-means algorithm for medical image segmentation. In 2015 International Conference on
Communications and Signal Processing (ICCSP) (pp. 0020-0025). IEEE.

[49] Nookala Venu, B. (2015). MRI Image Segmentation Using Gaussian Kernel Based Fuzzy C-Means Algorithm.
International Journal of Electronics Communication and Computer Engineering , 6 (1), 140-145.

[50] Venu, N., & Anuradha, B. (2015). Evaluation of Integrated Hyperbolic Tangent and Gaussian Kernels
Functions for Medical Image Segmentation. International Journal of Applied Engineering Research, 10(18),
38684-38689.

[51] Sowmya Jagadeesan, M. K. (2022). Implementation of an Internet of Things and Machine learning Based
Smart Medicine Assistive System for Patients with Memory Impairment. IJFANS International Journal of
Food and Nutritional Sciences , 1191-1202.

[52] Venu, D. N. (2023). Design Analysis and Classification of Digital Transmission Based Composite Relay and
Artificial Neural Network Approach. IJFANS International Journal of Food and Nutritional Sciences , 12 (1),
680-63.

[53] Venu, D. N. (2023). Biomass Studies on Pyrolysis of Sugarcane Bagasse and Cashew Nut Shell for Liquid
Fuels. IJFANS International Journal of Food and Nutritional Sciences , 11 (1), 695-706.

[54] Venu, D. N. (2023). Synthesis and Study on Feasibility of Ethanol Production from Leachate of Pretreatment
of Sugarcane Bagasse. IJFANS International Journal of Food and Nutritional Sciences , 12 (1), 707-715.

[55] Venu, D. N. (2022). Design and Performance Analysis of Super Critical Fluid Extraction for SC-CO2. IJFANS
International Journal of Food and Nutritional Sciences , 11 (12), 3854-3865.

[56] Venu, D. N. (2022). Supercritical Fluid Evaluation and Extraction of Phenol from Sugarcane Bagasse
Pyrolysis Oil. IJFANS International Journal of Food and Nutritional Sciences , 11 (12), 3866-3876.

[57] Sandhya rani B, D. V. (2022, July). IoT Based Smart Irrigation System Using Node MCU. International
Journal For Innovative Engineering and Management Research, 11(6), 100-106 .

1156 | www.journal-innovations.com



Innovations, Number 74 September 2023

[58] Dr.Nookala Venu, A. E. (2022). Low Power Area Efficient ALU with Low Power Full Adder. International
Journal For Innovative Engineering and Management Research , 11 (06), 167-170.

[59] Nookala Venu, B.Anuradha"Brain MRI Medical Image Segmentation Using Fuzzy Based Clustering
Algorithms", International Journal of Engineering Trends and Technology (IJETT), V22 (2), 83-88 April
2015. ISSN: 2231-5381. www.ijettjournal.org. published by seventh sense research group.

[60] Dr. Nookala Venu, D. K. (2023). Implementation of Hello Time Gaps Tracking Scheme for Network Stability
Analysis in MANET. European Chemical Bulletin , 12 (8), 5011-5026.

[61] Venu, D. N. (2022). Classification Analysis for Local Mesh Patterns Using Medical Image Segmentation.
1JFANS International Journal of Food and Nutritional Sciences , 11 (12), 5232-5241.

[62] Venu, D. N. (2022). PSNR Based Levels Evaluation of FCM Algorithm with Peak and Valley Filtering Based
Brain Images. IJFANS International Journal of Food and Nutritional Sciences, 11 (12), 5242-5253.

[63] Venu, D. N. (2023). Segmentation Analysis for Local Maximum Edge Binary Patterns using Medical Images.
1JFANS International Journal of Food and Nutritional Sciences, 12 (1), 917-927.

[64] Venu, D. N. (2023). PSNR Based Evalution of Spatial Guassian Kernals For FCM Algorithm with Mean and
Median Filtering Based Denoising for MRI Segmentation. IJFANS International Journal of Food and
Nutritional Sciences, 12 (1), 928-939.

[65] Venu, D. N. (2022). Multi Guassian Kernals for FCM Algorithm with Mean and Peak-Valley-Kernal Filtering
Based Denoising for MRI Segmentation Using PSNR Analysis. IJFANS International Journal of Food and
Nutritional Sciences, 11 (11), 1965-1976.

[66] Dr.A.Arun Kumar, D. N. (2023). Enhanced Security Packet Acceptance for Target Position Alteration using
Multi Accepter Scheme Assigning Algorithm in MANET. European Chemical Bulletin, 12 (8), 7003-7018.

[67] Dr.A.Arun Kumar, D. N. (2023). Analysis and Enhancement of Energy Auditing Routing for Identification of
Broken Paths in Mobile Adhoc Networks . European Chemical Bulletin , 12 (8), 7019-7034.

[68] Anita Tuljappa, V. N. (2022). Dufour and Chemical Reaction Effects on Two Dimensional incompressible
flow of a Viscous fluid over Moving vertical surface. NeuroQuantology , 63-74.

[69] Ch. Achi Reddy, V. N. (2022). Magnetic Field And Chemical Reaction Effects on Unsteady Flow Past A
Stimulate Isothermal Infinite Vertical Plate. NeuroQuantology , 20 (16), 5360- 5373.

[70] Dr. Sowgani Ramakrishna, D. A. (2023). Computational Mathematical Modelling of Radiative Chemical
Reaction and Hall Effects on unsteady flow past an Isothermal Vertical Plate with radiation and Heat
Absorption. European Chemical Bulletin , 12 (8), 8436-8452.

[71] G. Bhaskar Reddy, K. M. (2023, September).Impact of Magnetic Field on an Oscillatory Flow of a Non-
Newtonian Fluid with Radiation and Heat Generation. European Chemical Bulletin, 12(11), 600-613.

[72] Venu, D. N. (2023, September). Traffic Management by Monitoring Weather Parameters and Pollutants
Remote system based on IoT using Raspberry Pi. European Chemical Bulletin, 12(9), 219-235.

[73] Venu, D. N. (2023, September). Design and Implementation of an XOR Based 16-bit Carry Select Adder for
Area, Delay and Power Minimization. European Chemical Bulletin, 12(9), 256-269.

[74] Venu, D. N. (2023, September). An Automatic recognition system of fake Indian currency notes detection
using Image processing analysis. European Chemical Bulletin, 12(9), 280-307.

[75] Venu, D. N. (2023, September). IoT based Smart Intelligent System for Automation of Waste Management.
European Chemical Bulletin, 12(9), 308-322.

[76] Venu, D. N. (2023, September). IoT based Real Time Street Lights controlling on Motion Detection. European
Chemical Bulletin, 12(9), 270-287.

[77] Venu, D. N. (2023, September). Object Detection in Motion Estimation and Tracking analysis for IoT devices.
European Chemical Bulletin, 12(9), 236-255.

[78] Kesavaiah, D. C., Goud, T. R., Rao, Y. S., & Venu, N. (2019). Radiation effect to MHD oscillatory flow in a
channel filled through a porous medium with heat generation. Journal of Mathematical Control Science and
Applications, 5(2), 71-80.

1157 | www.journal-innovations.com



Innovations, Number 74 September 2023

[79] P Krishna Jyothi, D. C. (2023, September). Chemical Reaction, Radiation Absorption and Hall Effects on
Unsteady Flow Past an Isothermal Vertical Plate in a Rotating Fluid with Variable Mass Diffusion with Heat
Source. European Chemical Bulletin, 12(11), 581-599.

[80] D. Chenna Kesavaiah, M. A. (2023, September). Heat and Mass Transfer of Unsteady Hydromagnetic Free
Convection Flow in Porous Medium Past a Vertical Plate with Chemical Reaction. European Chemical
Bulletin, 12(9), 502-521.

[81] Dr. Nookala Venu, D. K. (2023). Design of Li-Fi Technology based Underwater Data Communication System
using 1oT. High Technology Letters, 29(10), 194-203.

[82] Dr. Nookala Venu, D. K. (2023). Suspicious Activity Tracking Artificial Intelligence Camera. High
Technology Letters, 29(10), 184-193.

[83] Dr.Nookala Venu, D. G. (2022). Medical Image Segmentation Using Soft Computing Techniques. Journal of
University of Shanghai for Science and Technology, 24(7), 27-38. [84] Dr.Nookala Venu, D. G. (2022).
Integration of HGFCM Algorithm for Neuro fuzzy based Concept using for MRI Medical Image
Segmentation. High Technology Letters, 28(6), 479-493.

[85] Dr. Nookala Venu, D. K. (2023). Design of Bus Tracking and Fuel Monitoring System using IoT. High
Technology Letters, 29(10), 173-183.

[86] Dr.Nookala Venu, D. G. (2022). Design and analysis of clustering Algorithms using KFCM-CA for Neuro
fuzzy based concept using for MRI Medical Imagesegmentation. High Technology Letters, 28(6), 494-510.

1158 | www.journal-innovations.com



	Smart Agriculture forming and Monitoring Using IOT based Sustainable Technology
	1. Introduction
	3. System Development
	A. Hardware Architecture
	B. Raspberry Pi 4
	E. Battery
	Fig.5: Battery
	F. Soil Moisture
	N. Software Requirement
	O. Work Flow
	4. Proposed Methodology
	A. Working Principle
	B. Proposed System
	5. Results and Discussion
	A. Project kit
	B.Thing Speak Results
	All the sensed values are uploaded into Thing Speak cloud using internet. Below are the graphs taken from the Thing Speak cloud, where we can see the values of all sensor w.r.t time and date.
	7. Future Scope
	References

