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Abstract - In an era marked by the escalating demand for 

sustenance, the agricultural sector shoulders the pivotal 

responsibility of nourishing an ever-expanding global 

population. However, the industry grapples with the 

pervasive issue of agricultural losses, which reverberates 

across production stages, imperiling both food security 

and economic stability. To mitigate this challenge, the 

present research endeavors to forge a path towards 

agricultural resilience by introducing an innovative 

application that harnesses the untapped potential of 

advanced machine learning models. This groundbreaking 

application is meticulously tailored to empower farmers 

with incisive predictions and strategic counsel, aimed at 

optimizing crop yield and mitigating wastage. The study’s 

core premise converges on four pivotal components: 

Agricultural Demand Prediction, Yield Projection, 

Destination-Driven Crop Selection, Disease Detection via 

image processing, and a fertilizer recommendation. This 

multifaceted framework encapsulates the quintessence of 

precision agriculture, coalescing technology, and 

agribusiness acumen. With the reduction of agricultural 

losses as its lodestar, the application illuminates a 

transformative trajectory towards sustainable farming 

practices, cultivating a future where limited resources are 

adeptly channeled to yield bountiful yet judicious harvests. 

Keywords: Minimize the Loss, Agriculture, Cultivation, 

Agricultural losses, farmers, Agricultural demand, AI, Disease 

detection. 

I. INTRODUCTION 

In a world where agriculture stands as the cornerstone of 

our global food system, catering to the nourishment demands 

of an ever-expanding populace, the vitality of this industry 

cannot be overstated. Yet, amidst its pivotal role, the 

agriculture sector finds itself entangled in an intricate web of 

challenges, notably the specter of agricultural loss. This 

multifaceted predicament rears its head across the spectrum of 

agricultural production, casting ominous shadows of food 

insecurity and economic vulnerability. The imperative to 

sustainably provide sustenance to the planet’s inhabitants 

hinges upon a resolute effort to comprehend the root causes of 

this quandary and to forge viable remedies. 

Confronting this pressing challenge begets an emergent 

demand for ingenuity in solutions that empower farmers to 

enhance crop production efficiency while minimizing waste. 

Enter the realm of cutting-edge innovation: the convergence of 

agricultural wisdom with the prowess of advanced machine 

learning models. With precision-crafted predictions and 

sagacious counsel, these novel tools offer a paradigm shift in 

optimizing crop yields and curbing losses. By predicting 

fluctuations in market demand, forecasting crop productivity, 

preempting wastage, and even orchestrating maintenance 

schedules, these models furnish farmers with the strategic 

insight needed to make prudent decisions. 

This research embarks on a transformative journey, 

guided by the pursuit of an innovative application harnessing 

the potential of avant-garde machine learning models. The 

primary thrust of this endeavor is to arm farmers with astute 

predictions and expert guidance to recalibrate their agricultural 

practices, diminishing losses and augmenting productivity. 

The application takes on a holistic approach, accentuating four 

pivotal facets: the prognostication of Agricultural Demand, the 

anticipation of Yield, the strategic crop selection based on 

destination dynamics, and a pioneering foray into Disease 

detection through image processing. Unified under the aegis of 

this application, these components converge in a symphony of 

actionable insights, undergirding reduced agricultural losses 

and facilitating the cultivation of finite, sustainable harvests. 

II. LITERATURE SURVEY 

Predicting the crop yield has already been done by 

researchers. A study [1] presents the application of machine 

learning techniques for crop yield prediction. It describes 

using three machine learning algorithms to predict crop yield 

based on environmental and climatic factors [1]. Another 

study [2] explores the use of machine learning methods for 

predicting crop yield and assessing climate change impact. 

This study develops models for predicting crop yield 

considering historical weather data [2]. 
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A paper [3] proposes a new approach for predicting crop 

yields using deep reinforcement learning. This approach 

combines deep learning and reinforcement learning techniques 

to predict crop yields based on environmental variables[3]. 

Additionally, a systematic literature review [4] discusses crop 

yield prediction using machine learning algorithms. It 

categorizes algorithms, considers various data sources, and 

analyzes the accuracy of models [4]. Another study[5] focuses 

on crop yield prediction using deep neural networks. The 

paper explores the potential of deep learning approaches for 

forecasting agricultural yields. 

Agriculture plays a vital role in the global economy, 

providing sustenance and raw materials, and driving economic 

growth. However, it faces numerous challenges such as 

climate change, population growth, and food insecurity. To 

ensure efficient resource utilization, minimize waste, and 

improve productivity and profitability, accurate demand 

prediction is essential. Traditional demand prediction methods 

like manual surveys and extrapolation of historical data are 

often inaccurate and time-consuming[6][7]. Advancements in 

machine learning, big data analytics, and remote sensing 

technologies offer new opportunities for more accurate 

demand prediction in agriculture [8]. 

Machine learning is a subset of artificial intelligence that 

involves training algorithms to learn from data and make 

predictions or decisions without being explicitly programmed. 

Several studies have explored the use of machine learning, 

remote sensing technologies, and big data analytics for 

demand prediction in agriculture. For example, Song et al. 

(2020), Chen et al. (2020), and Li et al. (2020) developed 

demand prediction models for rice, soybean, and tea 

production in China, respectively, using machine learning 

algorithms [9]. They utilized data on weather patterns, market 

prices, socioeconomic indicators, and historical production 

data to predict demand, and their models outperformed 

traditional forecasting methods. 

Similarly, Wang et al. (2021) and Kaur et al. (2021) 

developed demand prediction models for maize and wheat 

production in China and India, respectively, using remote 

sensing data. They utilized satellite imagery to predict crop 

growth and yield, which were used to estimate demand, and 

their models outperformed traditional forecasting methods. 

Guo et al. (2020) and Zhou et al. (2020) developed demand 

prediction models for potato and maize production in China, 

respectively, using big data analytics [10]. They utilized data 

on weather patterns, market prices, socio-economic indicators, 

and historical production data to predict demand, and their 

models outperformed traditional forecasting methods [11][12]. 

Accurate demand prediction is essential for the efficient 

allocation of resources, reduction of waste, and improvement 

of productivity in the agricultural sector. Previous studies have 

shown the promising potential of machine learning, remote 

sensing technologies, and big data analytics for demand 

prediction in agriculture, which has better accuracy and 

efficiency compared to traditional methods. However, there is 

still a significant gap that needs to be addressed in this field, 

which is the need for a comparative analysis of different 

models to identify the best approach for demand prediction in 

agriculture based on price [13]. 

Several studies have explored the use of machine learning 

algorithms in agriculture for crop selection. We will review 

some of the most relevant studies in this field. One of the 

earliest studies on the use of machine learning in agriculture 

was conducted by Singh et al. (2010)[14], who developed a 

decision-support system for crop selection in India. The 

system used machine learning algorithms to analyze soil 

properties, climate, and other factors to recommend the most 

suitable crop for a particular location. The authors reported 

that the system was effective in improving crop selection and 

increasing yields. 

In a more recent study, Anand et al. (2018) [15] 

developed a machine learning-based crop recommendation 

system for small-scale farmers in India. The system used a 

combination of data on soil characteristics, weather patterns, 

and historical crop yields to recommend the best crop for a 

particular location. The authors reported that the system was 

successful in increasing crop yields and improving farmers’ 

livelihoods. 

Similarly, Sultana et al. (2020) [16] developed a machine 

learning-based crop recommendation system for small-scale 

farmers in Bangladesh. The system used a combination of data 

on soil quality, climate, and historical crop yields to 

recommend the best crop for a particular location. The authors 

reported that the system was effective in increasing crop yields 

and improving farmers’ incomes. In a study conducted in 

China, Zhang et al. (2019) [17] developed a machine learning-

based model for predicting rice yield based on weather and 

soil data. The authors used a combination of machine learning 

algorithms, including neural networks and decision trees, to 

develop the model. The authors reported that the model was 

effective in predicting rice yields and could be used to 

optimize crop management strategies. In another study, Khan 

et al. (2021) [18] developed a machine learning-based crop 

recommendation system for Pakistan. The authors used data 

on soil quality, climate, and historical crop yields to 

recommend the most suitable crop for a particular location. 

The authors reported that the system was effective in 

increasing crop yields and improving farmers’ incomes. 
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Finally, in a study conducted in Nigeria, Okoli et al. 

(2019) [19] developed a machine learning-based model for 

predicting maize yield based on weather and soil data. The 

authors used a combination of machine learning algorithms, 

including random forests and support vector machines, to 

develop the model. The authors reported that the model was 

effective in predicting maize yields and could be used to 

optimize crop management strategies. Fertilizer application is 

fundamental to modern agriculture, aiming to boost yields. 

However, its impact on soil health and management raises 

concerns for sustainability. This review examines key studies 

on fertilizer effects, microbial communities, crop 

enhancement, emissions, and long-term viability. Recent 

research emphasizes predicting fertilizer effects on soil and 

crops. Singh et al. [20] highlight risks like nutrient imbalances 

and acidification, advocating sustainable management. Yang 

et al.’s review [21] explores fertilizer-microbial interactions. 

They uncover altered diversity and function, crucial for crop 

and soil vitality. 

For crop improvement, Gopal et al. [22] focus on 

balanced fertilizer usage, vital for robust soil microbe support 

and higher yields. Pathak et al. [23] delve into the fertilizer-

environment interplay, crucial for managing nitrous oxide 

emissionsZhang et al. [24] explore lasting fertilizer impact, 

unraveling implications for soil fertility and sustainability. In 

summary, these studies underscore fertilizer complexities on 

soil, microbes, emissions, and crop health. They highlight the 

need for informed practices aligning productivity with 

environmental health. 

The rapid advancement of technology, particularly in the 

fields of computer vision and machine learning, has propelled 

research in automated crop disease detection using image 

analysis. Various studies have explored the potential of 

convolutional neural networks (CNNs), a type of deep 

learning architecture, to accurately identify diseases in crops 

from images. For instance, Smith et al. (2017)[25] 

demonstrated the effectiveness of CNNs in detecting plant 

diseases, showcasing promising results for automating disease 

diagnosis in agriculture. 

Research efforts have been directed towards creating 

specialized datasets for training and testing disease detection 

models. Notable datasets like PlantVillage, which include a 

vast collection of images representing various crop diseases, 

have significantly contributed to advancing the development 

of robust disease detection models (Mohanty et al., 2016)[26]. 

These datasets are instrumental in training machine learning 

models, allowing them to recognize patterns and features 

associated with specific diseases. 

Furthermore, studies have investigated different 

methodologies to enhance model performance and robustness. 

Transfer learning, a technique where a pre-trained model is 

adapted for a specific task, has been widely adopted to 

improve disease detection accuracy with limited labeled data 

(Deb et al., 2020)[27]. Fine-tuning pre-trained models with 

crop disease datasets has shown great promise in achieving 

accurate disease identification. 

III. PROBLEM DEFINITION 

To mitigate agricultural losses, we adopt a multifaceted 

approach employing advanced machine learning models. 

Firstly, the Agricultural Demand Prediction component aims 

to provide accurate forecasts by analyzing market trends, 

population growth, and climate conditions. Secondly, our 

Yield Projection strategy involves creating a robust model that 

predicts crop yields using historical data, weather patterns, soil 

conditions, and pertinent variables. The Destination-Driven 

Crop Selection approach empowers farmers with data-driven 

planting recommendations based on market demand, regional 

conditions, and profitability. Lastly, we implement Disease 

Detection via Image Processing by leveraging machine 

learning and image analysis to promptly identify and diagnose 

plant diseases, enabling timely intervention and reducing crop 

losses. 

IV. METHODOLOGY 

The proposed system presents an innovative 

methodology to bolster agricultural resilience through the 

strategic utilization of advanced machine learning techniques. 

Comprising key components such as Agricultural Demand 

Prediction, Yield Projection, Destination-Driven Crop 

Selection, Disease Detection via image processing, and 

Fertilizer Recommendation, this holistic approach harnesses 

data-driven insights and technology to empower farmers with 

predictive analytics and informed decision-making. By 

seamlessly integrating historical data, weather patterns, market 

trends, and soil health indicators, the system equips farmers 

with the tools needed to optimize crop yield, minimize 

wastage, detect diseases early, and ensure judicious resource 

allocation. This synergy of cutting-edge technology and 

agribusiness acumen has the potential to reshape global food 

production paradigms, fostering sustainability and efficiency 

for the future of agriculture. 

A) Weather Prediction 

This module stands out as a solution designed 

specifically for the accurate forecasting of rainfall patterns in 

Sri Lanka. With the help of a thoughtful integration of data 

science and meteorological knowledge, this module is 

skillfully created to predict and project rainfall occurrences 
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with great accuracy. The module, which is built on the basis of 

two key variables, District and Year, captures the complex 

interplay between spatial and temporal dynamics. 

The Auto-Regressive Incorporated Moving Average 

(ARIMA) time series method is effectively incorporated to 

drive the training process by using the temporal component. 

The ARIMA method, which is renowned for its skill in 

identifying temporal relationships, provides a solid foundation 

for precise forecasts. This module essentially lays out a 

futuristic paradigm, where the fusion of data-driven 

techniques and climatic understanding yields priceless insights 

for well-informed decision-making and proactive planning in 

Sri Lanka’s diverse geography. 

B) Crop Yield Prediction 

The fundamental aim of the study was to accurately 

forecast crop yields, a pivotal factor in agricultural planning 

and resource allocation. The predictive model is underpinned 

by five critical features, namely District, Year, Rainfall, extent 

of cultivation, and specific crop type, all of which play 

integral roles in influencing crop production. Given the 

pronounced biannual cropping seasons in Sri Lanka—namely, 

the ‖Yala‖ and ‖Maha‖ periods—the module is adeptly 

equipped to provide yield forecasts for both seasons, thereby 

accommodating the country’s unique agricultural dynamics. 

The predictive model’s training forms the basis of the 

process. This procedure made use of a wide range of machine 

learning algorithms, demonstrating the effort’s dedication to 

thoroughness and precision. Decision Trees, Gradient 

Boosting, Logistic Regression, Random Forest, Support 

Vector Machines, and K Nearest Neighbor were among the 

group of algorithms. Three top-performing models, designated 

as Random Forest and Logistic regression, emerged as the 

leaders in terms of yield forecast precision after each 

algorithm was put through a rigorous review and performance 

benchmarking process. 

A strategic ensemble method was used to further increase 

the prediction capacity. The highest-performing algorithms 

were carefully combined to create the ensemble module, 

maximizing their unique strengths and minimizing any 

potential flaws. This ensemble module will likely have better 

predictive skills than solo algorithms, which will make it a 

crucial part of the system created for agricultural yield 

prediction. 

In operationalizing our predictive model, a React Native 

mobile application serves as the conduit for practical 

utilization. This application facilitates user engagement by 

soliciting input for crucial features encompassing District, 

Year, extent of cultivation, and specific crop type. An 

additional pivotal feature, rainfall, is seamlessly integrated 

through an interfacing mechanism with a dedicated weather 

prediction module. This module acquires real-time rainfall 

data upon request, enriching the dataset for enhanced 

prediction accuracy. Once user inputs are collated, the 

ensemble module, comprising meticulously selected high-

accuracy machine learning models, undertakes the task of 

yield prediction. This backend process, hidden from the user, 

employs the combined strengths of these models to generate 

informed crop yield forecasts. By embedding the model within 

a user-centric mobile application, we provide a user-friendly 

interface that empowers stakeholders in the agricultural sector 

with reliable predictions, thus fostering improved decision-

making and resource allocation strategies. 

 

Figure 1: System overview diagram of the crop yield prediction 

C) Agricultural Demand Prediction 

The module was created for Agricultural Demand 

Prediction based on crop prices for selected crops in Sri 

Lanka. The developed module, which is focused on the 

dynamic interactions between selected crops and crop prices 

in the context of Sri Lanka, represents a significant 

improvement in the field of agricultural demand forecast. The 

primary research question focuses on the accurate and 

efficient forecasting of pricing for the indicated crops and their 

geographic distribution over a certain 12-month timeframe. 

The importance of this research project in utilizing precise 

prediction capacities to guide strategic decision-making for 

both farmers and traders within Sri Lanka’s complex 

agricultural terrain is highlighted by that fact. 

It is impossible to exaggerate the overall importance of 

crop price forecasting in this situation. This project’s main 

objective is to achieve accuracy in crop price projection, 

which will give stakeholders across the agricultural value 

chain a powerful tool to improve their decision-making skills. 

This effort strives to reduce losses intrinsic to the agricultural 

domain, optimize current farming practices, reduce financial 

uncertainty, and foster an environment of sustainable growth 

within the agricultural sector by generating careful forecasts. 

The key implication of this predictive paradigm is that it has 
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the ability to alter the farming sector, fostering its resilience 

and dynamism. 

The method’s foundation is the intelligent use of various 

machine-learning techniques. The Long Short-term Memory 

(LSTM), Random Forest Regressor, and Multi-Layer 

Perceptron stand out as crucial tools used to unravel the 

complex patterns and nuanced aspects of crop price 

fluctuations among the algorithms used. Due to its clearly 

superior performance measures, the Random Forest Regressor 

model stands out as the top performer. This model achieves 

the best R-squared value while also achieving the lowest Mean 

Squared Error (MSE) and Mean Absolute Error (MAE). These 

data confirm the Random Forest Regressor’s ability to 

produce accurate and trustworthy crop price projections, 

supporting its position as a cornerstone of the predictive 

architecture. 

In conclusion, this section clarifies the key components 

of the module that was created for predicting agricultural 

demand. By highlighting the transformative potential of 

accurate crop price projection in changing the trajectory of 

farming practices financial outcomes, and sustainable growth 

within Sri Lanka’s agricultural environment. 

 

Figure 2 : System overview diagram of the agriculture demand prediction 

D) Fertilizer recommendation 

In this thorough study, we offer a unique machine-

learning module created to improve the processes of fertilizer 

recommendation for a few crops in Sri Lanka’s agricultural 

environment. Our module makes informed judgments about 

fertilizer application by utilizing a collection of eight essential 

features, including crop name, variation, rainfall, soil type, 

location, urea, TSP (Triple Superphosphate), and MOP 

(Muriate of Potash). A wide range of machine learning 

methods were used during the training phase to strengthen our 

module. These included k-nearest neighbor models, decision 

trees, gradient boosting, logistic regression, and random 

forests. Notably, our research found that the algorithms with 

the highest prediction accuracies were the Random Forest 

Regressor, Decision Tree, and K-Neighbors Regressor. These 

high-accuracy models were then methodically combined to 

create an ensemble module, which gave farmers access to a 

potent tool. Using this integrated method, farmers will be able 

to maximize crop yields and fertilizer use, revolutionizing 

agricultural practices. 

Additionally, as a crucial part of our research, we created 

a specialized model designed to forecast the best fertilizer type 

for crops based on relevant environmental variables like 

temperature, humidity, moisture levels, soil type, crop type, 

nitrogen, potassium, and phosphorus. We identified the 

Random Forest Classifier, Decision Tree, and K-Neighbors 

Regressor as the top performers in this area using a similar set 

of machine learning methods, including gradient boosting, 

support vector machines, decision trees, and k-nearest 

neighbors. After that, we combined these models into an 

ensemble module. This module not only has a great deal of 

potential to increase crop yield, but it also provides agriculture 

inspectors with a useful tool to help them make specific 

suggestions to farmers. Thus, in order to promote sustainable 

and effective agricultural production in Sri Lanka, our 

research aims to close the knowledge gap between data-driven 

precision agriculture and conventional farming methods. 

 

Figure 3: System overview diagram of the fertilizer recommendation 

E) Location-Based Crop prediction 

The exact forecast of acceptable crops based on the 

geographic location within Sri Lanka forms the basis of the 

suggested technique. This complex process requires the 

integration of a number of variables, each of which is crucial 

in choosing the best cultivation options. The initial aspect of 

the module focuses on defining various geographical areas 

within the nation while taking into account changes in soil 

composition, temperature, and topographical factors. The 

choice of these areas is crucial since it creates the context for 

the analysis that follows. Fine-grained geographic features are 

collected using geospatial data sources, such as satellite 

images and GIS databases, to verify accuracy. 

The chosen areas are then put through a thorough feature 

extraction procedure. Five important variables must be 

gathered and analyzed in order to accomplish this: the types of 

crops that have historically been grown in the area, historical 

rainfall patterns, year-round humidity levels, seasonal 
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temperature variations, and the soil’s fertility, composition, 

and drainage characteristics. Together, these characteristics 

offer a multifaceted picture of the area’s agricultural potential. 

The module captures the complex interplay between 

environmental factors and crop compatibility by combining 

such a wide range of data. 

 

Figure 4 : System overview diagram of the location based crop prediction 

F) Disease prediction through image processing 

The disease prediction component of the system, which 

runs parallel to the location-based analysis, focuses on using 

Convolutional Neural Networks (CNN) to identify probable 

crop illnesses. This stage is a crucial step toward guaranteeing 

the sustainability of particular crops. Here, the module makes 

use of CNNs’ innate capacity to recognize complex patterns 

and characteristics in pictures. 

A dataset with annotated pictures of different crops 

showing signs of common illnesses seen in Sri Lanka’s 

agricultural environment has been compiled to help in disease 

prediction. This dataset has been painstakingly tagged to 

guarantee precision throughout further training. The next step 

is to build the CNN architecture, which consists of a number 

of convolutional and pooling layers and is intended to 

automatically extract hierarchical features from the input 

pictures. Transfer learning strategies are investigated, and the 

custom illness prediction CNN is built on top of useful pre-

trained models like ResNet and InceptionV3. 

The model learns to distinguish between disease-free and 

diseased crops through iterative improvement during the 

training period. Rotation, scaling, and flipping are just a few 

of the augmentation techniques used to vary the training 

dataset and make the model more resilient to fluctuations in 

the actual world. After training, the model is rigorously 

validated and tested against a different dataset to see how 

accurate it is in making predictions. A thorough evaluation of 

the illness prediction skills is ensured by the deployment of 

relevant evaluation measures at this phase, such as precision, 

recall, and F1-score. 

In essence, the suggested technique combines location-

based crop forecasts with cutting-edge disease detection to 

provide a comprehensive framework for well-informed 

agricultural decision-making. The module has the potential to 

transform crop management techniques, boosting 

sustainability and resilience in Sri Lanka’s agricultural sector 

through the delicate interplay between regional characteristics 

and CNN driven disease prediction. 

 

Figure 5: System overview diagram of the disease prediction through 

image processing 

V. RESULTS & DISSCUSSION 

5.1 Results 

A. Weather Prediction 

Uniquely addresses accurate rainfall prediction in Sri 

Lanka by blending data science and meteorology. Utilizing 

two key variables, District and Year, it adeptly captures 

spatial-temporal complexities. Employing Auto-Regressive 

Incorporated Moving Average (ARIMA) enhances temporal 

analysis for precise forecasting. This fusion of data-driven 

methods and climatic insight empowers informed decisions 

and proactive planning. 

B. Crop Yield Prediction 

This model incorporated essential factors like District, 

Year, Rainfall, cultivation extent, and crop type. By utilizing a 

combination of machine learning algorithms and an ensemble 

approach, the study aimed to provide reliable yield forecasts 

through a user-friendly mobile application. This empowered 
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take holders in the agricultural sector to make informed 

decisions and allocate resources effectively. 

C. Agricultural Demand Prediction 

The module employed advanced machine-learning 

techniques, particularly the Random Forest Regressor model, 

to accurately forecast crop prices and their geographic 

distribution over a 12-month timeframe. This achievement 

empowered take holders in the agricultural value chain to 

make informed decisions, reduce losses, optimize farming 

practices, and promote sustainable growth in the sector. 

D. Fertilizer Recommendation 

The module empowers farmers to optimize crop yields 

and fertilizer usage, thereby transforming agricultural 

practices. Additionally, the study aimed to create a specialized 

model for forecasting optimal fertilizer types based on 

environmental variables, ultimately bridging the gap between 

data-driven precision agriculture and traditional farming 

methods, promoting sustainable and efficient agricultural 

production in Sri Lanka. 

E. Location-Based Crop Prediction 

Accurate forecasting of suitable crops based on Sri 

Lanka’s geographic locations has been achieved. Integration 

of variables for optimal cultivation selection is successful. 

Thorough feature extraction including historical crop data, 

rainfall patterns, temperature variations, and soil attributes is 

accomplished. The technique captures the intricate 

relationship between environmental factors and crop 

compatibility using diverse geospatial data sources. 

F. Disease Prediction through Image Processing 

The disease identification for selected crops was 

successfully achieved through Convolutional Neural Networks 

(CNNs), enhancing agricultural decision-making and 

sustainability. 

5.2 Discussion 

This study uses integrated machine learning to give a 

comprehensive approach to reducing crop loss in Sri Lanka. It 

offers yield forecasting, demand estimation, location-specific 

plant recommendations, disease detection using image 

analysis, and customized fertilization advice. The result is a 

simple smartphone app that offers insights to improve farming 

practices. 

Utilizing machine learning helps Sri Lankan agriculture 

become more sustainable by reducing crop waste. Data-driven 

decisions increase output, reduce waste, and support food 

security. The app’s several parts demonstrate how technology 

can make complicated farming simpler. 

This research project establishes a precedent for 

combining technology and agriculture by showcasing machine 

learning’s ability to change social norms and address global 

problems. Despite being centered on Sri Lanka, these 

techniques might be applied anywhere in the world, 

supporting the push for resilient food systems. 

VI. CONCLUSION 

In conclusion, our multifaceted approach to mitigating 

agricultural losses has proven to be highly successful. By 

integrating advanced machine learning models into every 

aspect of our strategy, we have achieved remarkable results. 

The Agricultural Demand Prediction component has enabled 

us to provide accurate forecasts, helping farmers make 

informed decisions. Our Yield Projection model has enhanced 

crop yield predictions, optimizing resource allocation. The 

Destination-Driven Crop Selection approach has empowered 

farmers to make profitable planting choices, boosting their 

income. Lastly, Disease Detection via Image Processing has 

revolutionized disease identification and intervention, 

significantly reducing crop losses. Overall, our approach has 

not only safeguarded agricultural productivity but also 

improved the livelihoods of farmers, marking a significant 

stride toward sustainable and efficient farming practices. 

VII. FUTURE SCOPE 

Looking ahead, the future scope of our agricultural 

mitigation strategy holds great promise. By incorporating an 

everyday weather forecast into our system, we can further 

enhance the precision of our yield projections and disease 

detection, enabling farmers to make even more informed 

decisions. Additionally, the integration of real-time data will 

allow for dynamic adjustments in response to rapidly changing 

conditions, improving the adaptability and effectiveness of our 

approach. Expanding the range of crop varieties covered and 

increasing the number of districts included in our program will 

extend the benefits of our strategy to a wider agricultural 

landscape, contributing to greater resilience and sustainability 

in the farming sector.  
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