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Abstract 

The AI Delivery Time Prediction System is designed to estimate the delivery time of 

food orders using machine learning techniques, aiming to improve efficiency and 

customer satisfaction in logistics and food delivery services. The system utilizes a 

dataset of 45,593 food delivery records with 20 features, including delivery personnel 

details, vehicle type and condition, weather conditions, traffic density, distance 

between locations, festival occurrences, city type, and order type. Additionally, a new 

feature called Haversine distance is engineered using GPS coordinates to calculate the 

real-world distance between the restaurant and the delivery location, enhancing 

prediction accuracy. 

Multiple machine learning regression models, including Linear Regression, Decision 

Tree Regressor, Random Forest Regressor, and Gradient Boosting Regressor, are 

implemented and evaluated. The models are assessed using standard performance 

metrics such as Mean Absolute Error (MAE), Root Mean Squared Error (RMSE), R² 

Score, and Mean Absolute Percentage Error (MAPE). Among these, the Gradient 

Boosting Regressor achieves the best performance with a high R² score of 0.89, along 

with low error values, indicating strong prediction accuracy. The reliability of the 

model is further validated using 5-fold cross-validation. 

The system is deployed as an interactive desktop application developed using 

Python’s Tkinter library, featuring a user-friendly graphical interface. Users can input 

order details and receive instant delivery time predictions without system delays. 

Additionally, the application includes a PDF report generation feature for 

documenting prediction results. 

I. Introduction 

In today’s fast-paced world, the food delivery industry has experienced tremendous 

growth due to the increasing demand for convenience and the rapid expansion of 

online food ordering platforms. Companies such as Swiggy, Zomato, and Uber Eats 

handle millions of orders daily, where accurate delivery time estimation plays a 

crucial role in customer satisfaction. When a customer places an order, one of the 

most important expectations is knowing how long it will take for the food to arrive. 

Inaccurate delivery time predictions can lead to frustration, negative reviews, and a 

loss of customer trust. 
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Delivery time is influenced by multiple dynamic factors, making it a complex 

problem to solve. These factors include traffic conditions, weather, distance between 

the restaurant and customer, delivery person experience, vehicle type and condition, 

festival or peak seasons, and order load. Traditional systems often rely on simple rule-

based methods such as distance and average speed, which are not sufficient to handle 

the complexity of real-world scenarios. As a result, these systems often produce 

inaccurate and unreliable predictions. 

Artificial Intelligence and Machine Learning provide an effective solution to this 

challenge by enabling data-driven prediction models. By analyzing large volumes of 

historical delivery data, machine learning algorithms can identify hidden patterns and 

relationships between different influencing factors and the actual delivery time. These 

models can then be used to predict delivery times more accurately for new orders in 

real time. 

II. Literature Survey 

 
The literature survey highlights the growing importance of machine learning in 

delivery time prediction and logistics optimization. Several researchers have 

demonstrated that data-driven approaches significantly outperform traditional rule-

based systems in handling complex and dynamic factors such as traffic conditions, 

weather, and delivery routes. Studies in logistics and transportation show that 

ensemble models like Random Forest and Gradient Boosting provide higher accuracy 

compared to simple regression models. In the context of food delivery, research 

indicates that additional factors such as order density, preparation time, and customer 

location further increase prediction complexity. Deep learning models like LSTM 

have been used to capture temporal patterns, but they require large datasets and high 

computational resources, making them less suitable for smaller applications. Feature 

engineering has been identified as a critical component, with factors such as distance, 

traffic density, delivery partner rating, and festival conditions significantly 

influencing delivery time. The use of Haversine distance instead of raw GPS 

coordinates has also been proven to improve prediction accuracy. Furthermore, 

various regression algorithms have been compared in prior studies, with Gradient 

Boosting consistently achieving superior performance due to its ability to handle non-

linear relationships. Research also emphasizes the importance of deploying machine 

learning models through user-friendly interfaces to improve usability and trust. 

However, many existing studies focus only on model development and lack practical 

implementation or integration of all relevant real-world factors. Therefore, the 

proposed system addresses these gaps by combining comprehensive feature 

engineering, multiple model evaluation, and a fully functional application to provide 

accurate and efficient delivery time prediction. 

 

III. System Analysis 

 
System analysis is a critical phase in developing the AI Delivery Time Prediction 

System, as it helps identify existing challenges and define system requirements. In 

current food delivery platforms, accurate prediction of delivery time is difficult due to 

multiple dynamic factors such as traffic conditions, weather, distance, and delivery 

workload. Traditional systems rely on simple calculations based on distance and 

average speed, which often produce inaccurate results. This leads to customer 
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dissatisfaction and inefficiency in operations. The analysis focuses on developing a 

system that can handle complex data and provide real-time predictions. It considers 

requirements such as accuracy, scalability, performance, and usability. Machine 

learning is identified as a key approach to solve this problem by learning patterns 

from historical data. The system must also support feature engineering and efficient 

data processing. Overall, system analysis helps design a robust and intelligent 

prediction system. 

 

Existing System 

 

Existing delivery time prediction systems mainly depend on rule-based approaches 

that use distance and average speed to estimate delivery duration. These systems do 

not consider important real-world factors such as traffic density, weather conditions, 

or delivery person performance. As a result, their predictions are often inaccurate and 

unreliable. Some systems use basic statistical methods, but they lack the ability to 

handle complex relationships between variables. Additionally, these systems are not 

adaptive and cannot learn from new data. They also do not provide real-time updates 

or personalized predictions. Most existing systems lack proper feature engineering 

techniques, which limits their accuracy. Furthermore, they do not offer user-friendly 

interfaces for easy interaction. Overall, existing systems are limited in intelligence, 

scalability, and efficiency. 

Disadvantages of Existing System 

• Inaccurate predictions due to limited factors  

• Dependence on simple rule-based methods  

• Inability to handle dynamic conditions like traffic and weather  

• No learning from historical data  

• Lack of real-time prediction capability  

• Poor scalability for large datasets  

• Limited user interaction and usability 

Proposed System 

The proposed system is an AI-based Delivery Time Prediction System that uses 

machine learning techniques to generate accurate delivery time estimates. It considers 

multiple factors such as distance, traffic density, weather conditions, delivery person 

details, vehicle condition, and order type. The system performs feature engineering, 

including the calculation of Haversine distance, to improve accuracy. Multiple 

regression models such as Linear Regression, Decision Tree, Random Forest, and 

Gradient Boosting are trained and evaluated. The system selects the best-performing 

model based on evaluation metrics. It is designed to handle large datasets and provide 

real-time predictions. A user-friendly graphical interface is developed using Python 

Tkinter, allowing users to input order details and receive instant predictions. The 

system also includes a PDF report generation feature. Overall, the proposed system 

provides a more accurate, scalable, and efficient solution. 

Advantages of Proposed System 

• High prediction accuracy using machine learning  
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• Considers multiple real-world factors  

• Real-time delivery time prediction  

• Scalable and efficient system  

• Improved customer satisfaction  

• User-friendly interface 

IV. Methodology 

The methodology of the AI Delivery Time Prediction System involves several stages, 

starting with data collection and preprocessing. A dataset containing delivery records 

is gathered and cleaned by removing missing or irrelevant values. Feature engineering 

is performed to create meaningful inputs, including the calculation of Haversine 

distance from GPS coordinates. The dataset is then split into training and testing sets. 

Multiple machine learning regression models such as Linear Regression, Decision 

Tree, Random Forest, and Gradient Boosting are trained on the data. The models are 

evaluated using performance metrics such as MAE, RMSE, R² score, and MAPE. The 

best-performing model is selected for prediction. The system is implemented using 

Python and integrated into a graphical user interface using Tkinter. Users input order 

details, and the system processes the data to generate real-time delivery time 

predictions. The results are displayed and can be exported as a PDF report, ensuring 

usability and efficiency. 

System Architecture 

The system architecture of the AI Delivery Time Prediction System consists of 

multiple modules that work together to provide accurate delivery time predictions. 

The process begins with the user interface, developed using Python Tkinter, where 

users input delivery-related details such as location, traffic conditions, weather, and 

order type. This input data is passed to the preprocessing module, where missing 

values are handled and data is transformed into a suitable format. The feature 

engineering module then calculates additional features such as the Haversine distance 

using GPS coordinates to determine the actual distance between the restaurant and the 

delivery location. The processed data is then fed into the machine learning model, 

which has been trained using various regression algorithms. The model analyzes the 

input features and predicts the delivery time. The results are displayed instantly on the 

interface, and the system also provides an option to generate a PDF report for 

documentation. The database module stores historical data for future analysis and 

model improvement. This architecture ensures efficient data flow, real-time prediction, 

scalability, and a user-friendly experience. 
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V. Result and Output 

 

 
 

 

https://ijerst.org/index.php/ijerst


Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991 

 

 
 
 

Vol. 22, No. 2(1), 2026                                       https://ijerst.org/index.php/ijerst                         263 

 

 

 
 

 
 

https://ijerst.org/index.php/ijerst


Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991 

 

 
 
 

Vol. 22, No. 2(1), 2026                                       https://ijerst.org/index.php/ijerst                         264 

 
 

 
 

 

 
 

https://ijerst.org/index.php/ijerst


Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991 

 

 
 
 

Vol. 22, No. 2(1), 2026                                       https://ijerst.org/index.php/ijerst                         265 

 
 

VI. Conclusion 

The AI Delivery Time Prediction System demonstrates the effective use of machine 

learning techniques in solving real-world logistics problems. By analyzing multiple 

influencing factors such as traffic, weather, distance, and delivery conditions, the 

system provides accurate and reliable delivery time predictions. The implementation 

of various regression models and the selection of the best-performing model ensures 

high prediction accuracy. The system also offers a user-friendly interface and real-

time results, improving usability and efficiency. Compared to traditional methods, the 

proposed system significantly enhances prediction accuracy and customer satisfaction. 

Overall, the project highlights the importance of data-driven approaches in optimizing 

delivery operations and improving service quality. 
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