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Abstract: In the agriculture sector, one of the major problems in the plants is its seed diseases. The seed diseases can be caused 

by various factors such as viruses, bacteria, fungus etc. Most of the farmers are unaware of such diseases. That's why the 

detection of various diseases of seeds is very essential to prevent the damages that it can make to the plants itself as well as to the 

farmers and the whole agriculture ecosystem. Regarding this practical issues, this research aimed to classify and detect the 

plant's diseases automatically especially for the tomato plant. As per the hardware requirement, PC Sis the major computing 

unit. Image processing is the key process of the project which includes image acquisition, adjusting image ROI, feature 

extraction and convolution neural network (CNN) based classification. Here, Python programming language, OPENCV library 

is used to manipulate raw input image. To train on CNN architecture and creating a machine learning model that can predict 

the type of diseases, image data is collected from the authenticated online source. On providing the soil nutrient values obtained 

using NPK sensor, the recommendation of the suitable crop is displayed. The proposed system takes nitrogen, phosphorus, 

potassium values from the soil and recommends crop that is best suitable for the soil. 

. 

I. INTRODUTION 

Tomato (Solanum lycopersicum) is one of the most widely cultivated and economically important vegetable crops globally. 

However, the productivity and quality of tomato crops are often threatened by various diseases that affect different parts of the 

plant, including the seeds.  

Early detection and effective management of these diseases are crucial for ensuring optimal yield and quality. Traditional methods 

of disease detection in tomato seeds rely on visual inspection by trained experts, which can be time-consuming, subjective, and 

prone to human error. With the advancements in computer vision, image processing, and machine learning, there is a growing 

interest in developing automated systems for the prediction of tomato seed diseases. 

The NPK sensors , soil moisture sensors , microcontroller and wireless communication module make up the soil nutrient monitoring 

system . The soil’s acidity is a determined by  PH sensor , data from the sensor is gathered by the microcontroller and send to the 

cloud for the processing. When a disease is detected the system triggers an automated response signaling an activation of a pest 

control mechanism. These mechanism controlled by a pump motor .monitoring capabilities, enabling farmers to access real-time 

data and receive alerts on their mobile devices. This remote access empowers farmers to make informed decisions and take timely 

actions, ultimately enhancing the efficiency and productivity of onion farming while reducing costs and environmental 

impact. 

Overall, this integrated system represents a significant advancement in onion crop management, offering farmers a comprehensive 

solution for monitoring, disease detection, and pest control. By leveraging cutting-edge technologies, this system not only 

safeguards crops from diseases but also promotes sustainable agriculture practices, ensuring a more secure food supply for future 

generations. 

 

A. Embedded System Implementation 

An embedded system is one kind of a computer system mainly designed to perform several tasks like to access, process, and store 

and also control the data in various electronics-based systems. Embedded systems[1] are a combination of hardware and 

software where software is usually known as firmware that is embedded into the 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 

                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 12 Issue IV Apr 2024- Available at www.ijraset.com 

     

 
3686 © IJRASET: All Rights are Reserved |  SJ Impact Factor 7.538 |  ISRA Journal Impact Factor 7.894 |  

 

Fig [1]: Overview of Embedded System 

 

hardware. One of its most important characteristics of these systems is, it gives the o/p within the time limits. Embedded systems 

support to make the work more perfect and convenient. So, we frequently use embedded systems in simple and complex devices too. 

The applications of embedded systems mainly involve in our real life for several devices like microwave, calculators, TV remote 

control, home security and neighborhood traffic control systems, etc. 

 

B. Some Of The Related Research Work 

Monitoring environmental conditions is the major factor to improve yield of the efficient crops. The feature of this paper includes 

development of a system which can monitor temperature, humidity, moisture and even the movement of animals which may destroy 

the crops in agricultural field through sensors using Arduino board and in case of any discrepancy send a  notification as well as a 

notification on the application developed for the same to the farmer's smartphone using Wi-Fi/3G/4G. 

They used different sensors with real time update on the status the sensors provide unlike existing systems which provides the status 

from time to time. The sensors that used helps in knowing the soil moisture, soil pH value, water level in the field. The water volume 

sensor detects the amount of water supplied to the field for a particular crop and supplies the required water and prevents overflow of 

water. The sensors are connected to the Arduino- UNO module for processing. The system can be operated from remote locations 

with the help of networking technology. This revolutionary change in Farming has generated various opportunities as well as new 

disputes. 

II. SYSTEM ARCHITECTURE 

Develop an integrated IoT-based agriculture management system for tomato fields. Research and optimize disease detection 

algorithms for tomato. Implement automated pest control systems triggered by disease detection. Deploy IoT- enabled monitoring 

systems for remote crop health monitoring. Develop decision support tools for tomato farming based on sensor data and disease 

detection. 

 

A. Dataset Collection 

Gather a large dataset of tomato seed images with labels indicating containing healthy plants and plants with various diseases. 

Ensure that the images are labeled with bounding boxes around the diseased areas. 

 

B. Data Preprocessing 

Preprocess the images, which may include resizing , normalization and augmentation 

 

C. Model selection 

Choose a machine learning model suitable for the task. Common choices include Support Vector Machines (SVM), Random 

Forests, or Convolutional Neural Networks (CNNs). 

 

D. Training 

Train the chosen model on the preprocessed data. Split the dataset into training and validation sets to evaluate the model 

performance of the tomato seeds. the  model's weights based on the error (loss) calculated between the predicted bounding boxes and 

the ground truth bounding boxes. 
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E. Validation 

Validate the trained model on a separate dataset to evaluate its performance. Adjust hyperparameters and training strategies as 

needed to improve the model's accuracy. 

 

F. Inference 

Once the model is trained and validated, you can use it for inference on new images to detect plant diseases. The model will output 

bounding boxes and class labels for the detected disease 

 

III. LITERATURE SURVEY 

Literature survey on tomato seed disease prediction encompasses exploring existing research, methods, and technologies related to 

the automated detection and classification of diseases affecting tomato seeds.  

Here's a structured approach to conducting a literature survey on this topic: Search Databases and Repositories: Utilize academic 

databases such as PubMed, IEEE Xplore, Google Scholar, and ResearchGate to search for peer-reviewed journal articles, 

conference papers, and research reports related to tomato seed disease prediction. Additionally, explore relevant repositories and 

archives for datasets, code implementations, and research papers.  

Filter and Review Literature: Filter the search results based on relevance and credibility. Focus on recent publications (within the 

last 5-10 years) that address the specific challenges and methodologies relevant to tomato seed disease prediction. Pay attention to 

studies that employ advanced techniques in computer vision machine learning, and agricultural science.  

Identify Challenges and Limitations: Identify the key challenges and limitations faced by researchers in the field of tomato seed 

disease prediction.  

These may include issues related to dataset availability, variability in disease symptoms, scalability of algorithms, and real-world 

applicability of automated systems.  

Highlight Promising Solutions: Highlight promising solutions, methodologies, and technologies that have demonstrated success in 

addressing the challenges of tomato seed disease prediction. Look for innovative approaches, such as deep learning architectures, 

transfer learning, and multispectral imaging, that show potential for improving the accuracy and efficiency of disease detection. By 

following these steps, you can conduct a comprehensive literature survey on tomato seed disease prediction, gaining insights into 

existing research and emerging trends in this field 

 

IV. EXISTING METHOD 

There might not be a singular "existing system" for tomato seed disease prediction, but there are various approaches and systems 

developed by researchers and organizations to address this issue.  

Here's a broad overview of existing methods and systems: Before the advent of advanced technology, tomato seed disease 

prediction relied heavily on visual inspection by experts Farmers would visually examine tomato seeds for symptoms of diseases 

such as bacterial spot, powdery mildew, or early blight. 

While effective, this method is subjective, time-consuming, prone to human error. Some systems have been developed as mobile 

applications that allow farmers to capture images of tomato seeds using their smartphones. These images are then analyzed by 

machine learning models running on the device or in the cloud, providing instant feedback to the user about the health status of the 

seeds. 

 

V. PROPOSED METHOD 

Develop an integrated IoT-based agriculture management system for onion fields. Research and optimize disease detection 

algorithms for tomato. Implement automated pest control systems triggered by disease detection. Deploy IoT- enabled monitoring 

systems for remote crop health monitoring. Develop decision support tools for onion farming based on sensor data and disease 

detection. 

Identifying plant diseases using YOLOv8 involves training a deep learning model to detect and classify diseases in images of plants. 

YOLOv8 is an extension of the YOLO (You Only Look Once) object detection algorithm, which is known for its speed and 

efficiency in real-time object detection tasks. 
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VI. BLOCK DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VII. HARDWARE REQUIREMENTS 

A. Arduino 

The Arduino Uno is an open source microcontroller board based on the microchip ATmega328P microcontroller and developed by 

Arduino and initially released in 2010.The board  is  equipped  with  sets  of  digital  and analog input/output (I/O) 

pins that may be interfaced to various expansion boards (shields) and other circuits. The board has 14 digital I/O pins (six capable 

of PWM output), 6 analog I/O pins, and is programmable with the Arduino IDE (Integrated Development Environment), via a 

type B USB cable. It can be powered by the USB cable or by an external 9- volt battery, though it accepts voltages between 7 and 20 

volts. It is similar to the Arduino Nano and Leonardo. The hardware reference design is distributed under a Creative Commons 

Attribution Share-Alike 2.5 license and is available on the Arduino website. Layout and production files for some versions of the 

hardware are also available. 

The word "uno" means "one" in Italian and was chosen to mark the initial release of Arduino Software. The Uno board is the first in 

a series of USB-based Arduino boards, it and version 1.0 of the Arduino IDE were the reference versions of Arduino, which have now 

evolved to newer releases. The ATmega328 on the board comes preprogrammed with a bootloader that allows uploading new code 

to it without the use of an external hardware programmer. 

While the Uno communicates using the original STK500 protocol, it differs from all preceding boards in that it does not use the 

FTDI USB-to-serial driver chip. Instead, it uses the Atmega16U2 (Atmega8U2 up to version R2) programmed as a USB-to-serial 

converter. 

 

 

 

 

 

 

 

 

Fig [3]: Arduino UNO 
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B. NODE MCU ESP8266 

Node MCU is an open-source Lua based firmware and development board specially targeted for IoT based Applications. It includes 

firmware that runs on the ESP8266 Wi-Fi SoC from Express if Systems, and hardware which is based on the ESP-12 module 

Fig [4]: Node MCU 

 

C. Water Level Sensor 

The water level sensor is a device that measures the liquid level in a fixed container that is too high or too low. According to the 

method of measuring the liquid level, it can be divided into two types: contact type and non-contact type. The input type water level 

transmitter we call is a contact measurement, which converts the height of the liquid level into an electrical signal for output. It is 

currently a widely used water level transmitter. 

Fig [5]: Water Level Sensor 

 

D. DTH11 Sensor  

Measuring humidity and temperature values in heating, ventilation, and air conditioning systems. Weather stations also use these 

sensors to predict weather conditions. For measuring temperature this sensor uses a Negative temperature coefficient thermistor, 

which causes a decrease in its resistance value with increase in temperature. The temperature range of DTH11 is from 0 to 50 degree 

Celsius with a 2-degree accuracy. 

Fig [6]: DTH11 Sensor 
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E. PH Sensor 

PH sensors measure the level of pH in sample solutions by measuring the activity of the hydrogen ions in the solutions. This activity 

is compared to pure water (a neutral solution) using a pH scale of 0 to 14 to determine the acidity or alkalinity of the sample 

solutions. A PH Meter is a device used for potentiometrically measuring the pH, which is either the concentration or the activity of 

hydrogen ions, of an aqueous solution. It usually has a glass electrode plus a calomel reference electrode, or a combination 

electrode.PH meters are usually used to measure the pH of liquids, though special probes are sometimes used to measure the pH of 

semi-solid substances. 

 
Fig [7]: PH Sensor 

 

F. Soil Moisture Sensor  

Tomato  fields by providing valuable data about the moisture content of the soil Sends data to the main system for analysis. Soil 

moisture sensors help tomato farmers optimize irrigation by providing real-time information about soil moisture levels. This data 

enables farmers to adjust watering schedules and amounts based on the actual moisture needs of the crop, leading to more efficient 

water usage. 

Fig [8]: Soil Moisture Sensor 

 

G. Water Pumb Motor 

The water pump can be defined as a pump which uses the principles like mechanical as well as hydraulic throughout a piping 

system and to make sufficient force for its future use. They have been approximately in one structure otherwise another because of 

early civilization. At present these pumps are utilized within a wide range of housing, farming, municipal, and manufacturing 

applications. 

Fig [9]: Water Pump Motor 
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VIII.  SOFTWARE REQUIREMENTS 

A. Arduino Software (IDE) 

The Arduino Integrated Development Environment - or Arduino Software (IDE) - contains a text editor for writing code, a message 

area, a text console, a toolbar with buttons for common functions and a series of menus. It connects to the Arduino and Genuine 

hardware to upload programs and communicate with them. Hear we used Embedded C to write a code to communicate. 

Fig [10]: Arduino Software User interface (IDE) 

 

B. Visual Studio (IDE) 

Visual Studio emerged as the IDE of choice, offering a comprehensive suite of features tailored for full stack development. The 

integration of Django within Visual Studio streamlined the development workflow, providing a unified environment for both 

frontend and backend components 

Fig [11]: Visual Studio User interface (IDE) 

 

C. YOLOV 

YOLOv8 is the newest state-of-the-art YOLO model that can  be used for object detection, image classification, and instance 

segmentation tasks. YOLOv8 was developed by Ultra analytics, who also created the influential and industry-defining YOLOv5 

model. YOLOv8 includes numerous architectural and developer experience changes and improvements over YOLOv5. 
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IX. EXPERMENTAL SETUP&RESULTS 

This system can describe the experimental setup used for validating the proposed Tomato Disease Detection and Pest 

Management System. It can Include details about the collection process, and the performance used for evaluation. The section can 

present the results of the system in detecting overflow conditions. It can also perform the system with existing methods. 

 
Fig [12]: Experimental Setup 

  

Once the model has been evaluated on the test dataset. The model's overall accuracy is 96.6%.us perspectives during the 

experiment. The performance was consistent across different traffic densities and environmental conditions. 

 

Fig [13]: Experimental Interface 

 

Fig [14]: Experimental Output 
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Fig [15]: Experimental Output 

 

X. CONCLUSION 

We project the classification through our system by deploying our model on a flask that observes illness and infected seeds.The 

project has several verticals in seed detection. Up to now, we have achieved in sleuthing the disease-affected seed. In the future, we 

will segregate the illness whether or not it is laid low with microorganisms, fungi, or infectious agents and specify the answer to the 

farmer within the field. 
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