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1. Introduction:

Telangana, India.

Abstract:

These days, farmers have to make decisions all the time about what to plant,
when to act, and how to protect their crops. The Smart Farming Assistant was
developed to address this problem.

This solution is essentially an Al-powered platform that brings together various
farming insights under one roof. To find the optimum crops for a given field at a
given time, it considers key soil parameters such as temperature, moisture, pH
balance, nutrient levels (nitrogen, phosphorus, and potassium), and local rainfall
patterns.

Crop recommendations, however, do not complete the system. All farmers have
to do is snap a photo of a plant's leaf and upload it directly to the website. A deep
learning machine trained on thousands of plant pictures can swiftly scan it and
spot any disease symptoms without the assistance of an agronomist. Furthermore,
if certain nutrients are lacking in the soil, the system steps in with tailored
fertilizer suggestions to restore equilibrium.

Because it eliminates the need for farmers to manage many tools or programs,
this platform is unique. Crop suggestions, disecase diagnoses, and fertilizer
recommendations are all provided by a single, easy-to-use web interface. The
simple goal is to assist farmers in growing more, losing less, and engaging in
more conscientious agricultural practices.

The Growing Need for More Intelligent Agriculture
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India has been an agrarian nation for a long time. Millions of households worry about the same thing every morning: will
there be enough harvest this season? Here, agriculture is more than just a business; it is a way of life, a source of income,
and a means of existence for many. But in most of the country, farming still depends on instinct, generational habit, and
conjecture despite its importance.

Such a tactic worked for decades. But its cracks are starting to show.When a farmer overfertilizes a field without knowing
what the soil actually needs, selects the wrong crop for the season, or finds a plant disease only after it has spread, the
consequences are more than just inconvenient. They immediately lead to reduced yields, resource waste, and income loss.
These situations are not unusual. Every season, thousands of farmers experience them

The Function of Technology

Thanks to artificial intelligence, industries that were previously thought to be too complex or too human to automate have
gradually begun to alter in recent years. This holds true for agriculture as well. These days, machine learning and deep
learning-based systems can evaluate soil data, environmental data, and even visual cues from plant leaves to give farmers
practical, understandable guidance.The Unified Smart Agriculture System, Harvestify, functions precisely in this manner.

Instead than asking farmers to visit many platforms or consult different experts for different problems, Harvestify brings
everything together in one place.

2. Related Work:

Over the years, agriculture has seen a shift from traditional farming methods based on experience to more advanced
approaches that use machine learning and deep learning techniques. With the availability of agricultural data such as soil
nutrients and climate conditions, researchers have started developing intelligent systems to support better farming decisions.
This has become important to improve crop yield and reduce losses caused by poor decision-making.

Several studies have contributed to this field. Dahiphale et al. [1] proposed a smart farming system using machine learning
models like Random Forest and Decision Tree for crop recommendation based on soil and environmental data. Devendra
Dahiphale Their work showed good accuracy but lacked real-time data integration and explainability.

Konstantinos P. Ferentinos [2] developed a deep learning model using Convolutional Neural Networks (CNN) for plant
disease detection. The model performed well on image datasets but had limitations when applied to real-world field
conditions.

Prity et al. [3] focused on crop recommendation using multiple machine learning algorithms such as Random Forest, SVM,
and KNN. Their approach improved prediction accuracy, but it mainly depended on historical data and did not consider
dynamic environmental changes.

Devarajan et al. [4] introduced a real-time plant disease detection system using deep learning-based CNN models. While
the system showed high accuracy, it required large datasets and high computational power, making it difficult to deploy in
practical scenarios.

Kethineni et al. [5] developed a web-based agriculture recommendation system that integrates machine learning and deep
learning for crop, fertilizer, and pest management. Although the system provided multiple features, it relied heavily on data
quality and required continuous internet access.

Kamra and Choudhary [6] proposed an Al-based system combining machine learning and IoT for crop and fertilizer
recommendation. Their approach aimed to improve real-time decision-making, but challenges such as high cost and
scalability issues were identified.

Despite these advancements, several challenges still exist, such as lack of real-time adaptability, dependency on dataset
quality, high computational requirements, and limited usability in real-world farming conditions.
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Our project, Harvestify, builds upon these existing works by integrating crop recommendation, fertilizer suggestion, and
plant disease detection into a single platform. It focuses on providing a simple and practical solution that can be easily used
by farmers, combining machine learning and deep learning techniques with a user-friendly web interface to support better

agricultural decisions.

2.1Existing System and its Limitations:

Title Technology Limitation Author Year
S . ML models (RF, | No real-time data, | Devendra 2023
mart Farming ) L ) )
DT, KNN), soil & | limited factors, poor | Dahiphale, Pratik
climate data | generalization, no | Shinde, Koninika
analysis explainability Patil, Vijay
Dahiphale
Deep learning models | Convolutional Mostly lab dataset, | Konstantinos  P. | 2018
for plant disease | Neural Networks | limited real-field | Ferentinos
detection and | (CNN), image- | conditions, high
diagnosis based computation  cost,
classification, lacks real-time
large dataset | deployment
training (leaf
images)
A Machine Learning | ML models (RF, | Uses historical data | Farida Siddiqi | 2024
approach to Crop | SVM, KNN, DT), | only, limited dataset | Prity, MD. Mehadi
Recommendations ensemble learning, | coverage, lacks | Hasan,
soil & climate data | dynamic  climate | Shakhawat
analysis variation, may not | Hossain Saif,
generalize well
Al based real time | Deep Learning | Needs large dataset, | D. Devarajan, 2026
disease diagnosis in | (CNN), image | high computation
plants using deep | processing, real- | cost, limited real- | Randa Allafi,
learning driven | time monitoring, | field validation,
CNNs IoT/mobile image | retraining needed | Marwa Obayya &
input for new diseases
Nadhem Nemri
A Web-Based | Ensemble ML | Depends on data | Keerthi Kethineni, | 2024
Agriculture (majority voting), | quality, limited real- | Sri Harsha
Recommendation CNN for pest | field validation, | Mekala, Moneesh
System using Deep | detection, soil & | higher computation, | Kodali, = Vishnu
Learning for Crops, | climate data (NPK, | requires internet | Vardhan Kota
Fertilizers, and | temp, humidity, | access
Pesticides pH), web-based
system
A Novice Farming | Machine Learning, | Requires large | Vikas 2024
Approach for | IoT sensors, data | dataset, high | Kamra.Reshav
Fertilizer and Crop | analytics, implementation Choudhary
Recommendation by | predictive cost, data quality
Using AIML | modeling for | dependency, limited
Techniques crop/yield real-world
monitoring scalability
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3. Methodology:

The Harvestify system, which employs machine learning and deep learning techniques to offer intelligent agricultural
advice, crop prediction, fertilizer suggestions, and plant disease diagnosis, is explained in this section. To suggest the best
crops to grow, the system examines a number of agricultural factors, including temperature, humidity, pH level, rainfall,
and soil nutrients (nitrogen, phosphorus, and potassium).

Harvestify's primary objective is to create a data-driven, intelligent agricultural assistant that will support farmers in making
better decisions, increasing crop yields, and minimizing losses. The technology supports effective farming practices and
empowers users to make well-informed decisions based on scientific analysis rather than conventional guesswork by
merging predictive models with agricultural datasets.

Several machine learning methods, including Random Forest, Decision Tree, Logistic Regression, and Support Vector
Machines (SVM), are used by the system to suggest crops. Labeled datasets including soil and ambient conditions are used
to train these models. The algorithm predicts the best crop based on the input data; Random Forest has the best accuracy of
all the models.

Rather than using machine learning, the fertilizer suggestion module use a rule-based methodology. It makes
recommendations for suitable fertilizers to address shortages or excess nutrients by comparing the user's soil nutrient values
with the optimal nutrient requirements of a chosen crop. This method guarantees quick, precise, and user-friendly outcomes.

The system uses deep learning, specifically a Convolutional Neural Network (CNN) based on the ResNet architecture, to
detect plant diseases. A sizable collection of photos of plant leaves is used to train the model.

3.1 Data Collection and Preprocessing:

The source of data for this particular study was made publicly available. It includes data like soil properties, i.e., nitrogen,
phosphorus, and potassium, and environmental conditions like temperature, humidity, pH value, and rainfall. In terms of
the disease identification part of this study, data was used in the form of images of leaves of plants, whether healthy or
diseased.

Before using this data, it was checked whether there was any error in the data or not. Then it was arranged accordingly so
that it can be more user-friendly. Moreover, crop details and disease detection results were converted to numerical form
because the model cannot directly process English language data.

Basic preprocessing was done on this data so that it can be more efficient for the model. For example, it was changed in a
way so that all the qualities can be at an equal scale. Moreover, images were resized according to the requirement of the
CNN model, keeping in view the size requirement.

Real-time data like temperature and humidity was collected through an API. This system is more useful for practical
purposes because it is not based on existing data alone.

3.2 Feature Extraction:

Important attributes were chosen from the dataset for this project in order to improve the model's prediction capabilities.
These mostly consist of environmental elements including temperature, humidity, pH, rainfall, and soil nutrients like
nitrogen (N), phosphorus (P), and potassium (K).

While some traits were examined to determine their impact on crop development, others were employed directly as inputs.
To increase prediction accuracy, for instance, the connection between soil nutrients and appropriate crops was investigated.

A CNN model was used to extract important information from photos of plant leaves for the disease detection module. In
order to detect illnesses, the model automatically picks up crucial patterns in the leaves' color, texture, and shape.

To make them easier for the algorithms to process, crop labels and disease categories were transformed into numerical
numbers.
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During training, only the most pertinent features were taken into account in order to reduce needless complexity and enhance
the system's overall performance.

3.3 Model Selection and Training:

To determine which machine learning model was best for crop prediction, several models were tried. The categorization
problem was addressed using algorithms including Random Forest, Decision Tree, Logistic Regression, and Support Vector
Machine (SVM).

The system functions as a multi-class classification problem, treating various crops as distinct classes, and forecasts the
best crop depending on soil and environmental variables.

The gathered agricultural dataset was used to train the models, and the data was divided into training and testing sets to
assess the algorithms' performance on untested data.

Metrics like accuracy were used to assess each model's performance following training. Random Forest outperformed the
other models and was chosen for final use because to its superior generalization and accuracy.

A deep learning model (CNN-ResNet) was employed for the disease detection module. It was trained to recognize diseases
based on patterns found in photos of plant leaves.

3.4 Feature Engineering and Selection:

Increasing the system's capacity to predict results was the main objective of feature engineering in this project. As inputs,
we used rainfall, temperature, humidity, pH, and soil nutrients like nitrogen, phosphorus, and potassium.

Since each of these numbers belongs to a different range, we adjusted them using simple methods like scaling to increase
the model's ability to handle them. If not, values that are more common than others could affect the prediction.

We also noticed a few trends as we worked with the data. Certain crops, for example, are more susceptible to specific
weather patterns and fertilizer levels. We were able to identify which inputs are actually more crucial more easily as a result.

For the section on disease detection, we did not manually extract features. Instead, the CNN model streamlines the process
by automatically identifying important aspects from the images, like the leaves' color, texture, and form.

Additionally, we refrained from utilizing unnecessary inputs. Only the essential components were added to make the model
simple and efficient.

3.5 Model Evaluation:

We tested the system using the training dataset and a few sample inputs to see how well it was functioning. This made it
easier for us to comprehend the predictions' accuracy and the system's behavior under various circumstances.

Our primary focus was on the accuracy of the system's crop prediction and plant disease identification. Depending on the
input variables, the model's accuracy for crop suggestion was close to 95-99%. For the majority of the test photos, the
disease detection model produced accurate predictions.

We also noted how quickly the system reacts. Because the program is web-based, it responded quickly, displaying the
findings a few seconds after the input was entered.

Consistency was another crucial aspect we examined. When the system was tested with various input values, it was able to
produce outputs that were generally steady and reasonable.
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The system is straightforward and user-friendly from the perspective of the user. Even people with less technical expertise
can benefit from it because the inputs are simple and the results are presented in an understandable manner.

In terms of accuracy, speed, and usefulness, the system worked well overall. Better data, however, can produce even better
outcomes because its success is mostly dependent on the quality of the input data.

Evaluation Metric vs Result/Performance

Evaluation Metric Result/Performance

Crop Prediction Accuracy ~95%—-99% depending on input conditions
Disease Detection Accuracy ~97%—-99% for tested leaf images
Fertilizer Recommendation Rule-based (consistent and reliable output)
Model Consistency Stable results across different inputs
Image Processing Performance Smooth prediction for uploaded images
User Experience Simple and easy to use interface

3.6 Comparison with Baseline Methods:

The majority of judgments made in typical farming methods are based on years of experience or what farmers have been
doing. They typically choose the crop or fertilizer based on historical performance, which may not always be appropriate
for the circumstances at hand.

Harvestify operates differently in our project. It recommends the ideal crop based on information such as soil nutrients
and meteorological conditions rather than speculating. As a result, the recommendations are more trustworthy than those
made using conventional techniques.

Furthermore, diagnosing plant diseases in practical settings typically calls for professional assistance, which is not always
available. However, this technique saves time and effort because the user only needs to upload a picture of a leaf to get a
fast result.

Speed is another distinction. Our technology provides results practically immediately after information is entered, but
manual techniques are more time-consuming and may require several stages.

In general, traditional approaches rely more on human judgment, but Harvestify uses technology and data to support the
process, making it simpler and more precise.
3.7 Ethical Considerations:

While working on this project, we made sure it is safe and responsible to use. Since the data used here comes from public
databases, there are no issues with private or personal information.

Additionally, the system does not keep any user data permanently. The user's input is just used to generate the result at that
exact moment; nothing is saved or shared anywhere.
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We also tried to keep things equitable. The system uses just input values to generate results, such as soil nutrients and
weather. It is unaffected by any other external factors.

Furthermore, this technology is intended to support farmers rather than to make decisions for them. The suggestions are
only intended to be a guide; the user always has the final say.

Maintaining the system's use, safety, and simplicity without causing any problems was the key objective.

3.8 Result:

Harvestify provides accurate crop recommendations by effectively analyzing environmental factors and soil nutrients.
The system helps users choose the right crops based on actual input figures rather than relying only on guessing.

The disease detection module allows for early action by properly diagnosing plant diseases using leaf photographs.
The fertilizer suggestion module offers succinct and useful suggestions based on soil nutrient levels.

The system responds to input with findings in a matter of seconds.

Because of its ease of use and simplicity, even those with less technical experience can make use of the web-based interface
(Flask).

All things considered, Harvestify successfully employs a data-driven strategy to provide beneficial suggestions and
encourage better agricultural decision-making.

Our Services

Find out which disease has been caught by your plant

Crop: Corn{malze)

Disease: Common Rust Pt
Cause of disease:

Common corn rust, caused by the fungus Puccinia sorghl, Is the most frequently occurring of
the two primary rust diseases of corn in the U.S., but It rarely causes significant yield losses
In Ohlo field (dent) corn. Occasionally fleld corn, particularly In the southern half of the state,
does become severely affected when weather conditions favor the development and spread of

rust fungus -

How to prevent/cure the disease

1. Although rust Is frequently found an corn in Ohio, very rarely has there been a need for

Get informed advice on fertilizer based on soil

You should grow muskmelon in your farm
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Conclusion:

Harvestify was developed to make farming decisions easier by utilizing artificial intelligence and deep learning. Instead of
relying solely on speculation or past experience, the system bases its suggestions on soil and environmental data.

Under some circumstances, it helps with crop selection and offers basic fertilizer suggestions. One useful tool that can save
time and effort is the project's disease detection feature, which allows users to upload a photo of a leaf and receive the

findings.

The system's web application architecture makes it simple to use, and when inputs are entered, the results appear quickly.
It is easy enough for non-technical people to use and understand.

All things considered, the trial shows the potential advantages of applying Al to agriculture. Knowledge may definitely help
farmers make better decisions, even though it might not completely replace conventional wisdom.
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