


 

 

1. Problem Definition 

In the field of urban public transportation, users frequently face the lack of real-time 

information regarding routes and arrival times of the units. This situation becomes 

especially critical when a bus is missed and it is unknown whether another vehicle with a 

similar route will arrive within a reasonable time. 

The uncertainty generated by these types of events hinders efficient decision-making 

regarding travel, causing loss of time, stress, and a poor perception of public 

transportation service. 

This project arises as a response to this problem, proposing a technological solution based 

on Artificial Intelligence (AI) that provides timely, accurate, and accessible information 

about urban transport routes and frequencies. The aim is to improve the user experience, 

optimize waiting times, and promote more efficient urban mobility. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2. Project Description 

This project proposes the development of an intelligent assistance system for urban 

mobility, which uses artificial intelligence algorithms to recommend public transportation 

routes in real time. The core of the system will be a predictive analysis model that 

processes geolocation data, traffic, and bus frequency to provide the user with the best 

transfer option at any given time. 

The application will be accessible from any mobile device through a QR code strategically 

placed at stops and transport units. Once scanned, the user will access an optimized 

website (PWA) where they can enter their destination. From this point, the system will 

perform the following operations: 

- Automatic geolocation of the user through the device's GPS.   

- Query of active routes in real time, using open data APIs from transport systems or GPS 

sensors installed in buses.   

- Application of machine learning models to predict estimated arrival times based on traffic 

and historical frequency.   

- Visualization of available routes, current location of the selected bus, and estimated 

arrival times at the destination.   

The user interface will be developed using modern web technologies (React.js or similar) 

with dynamic maps integrated through services such as Mapbox or Google Maps API. The 

artificial intelligence will be implemented in Python using libraries such as Scikit-learn or 

TensorFlow, hosted on cloud servers (AWS or Azure), allowing agile and scalable 

responses. 

With this system, the goal is to optimize citizens' travel time, increase the reliability of 

public transportation, and contribute to intelligent urban planning. 



 

3. Diagram or graphic scheme of the prototype 

 



 

4. Project Implementation Flowchart 

 

 

 

 

 

 

 

 

 

 

 



 

5. Requirements 

This section details the resources needed for the implementation of the intelligent public 

transportation route recommendation system. They are divided into human talent, 

materials, and technological equipment. 

5.1. Human Talent Requirements: 

The system will be mainly developed by the project team, composed of students who will 

assume key responsibilities in design, programming, testing, and documentation. To 

complement specific technical areas, the support of experienced individuals will be 

required in the following areas: 

 

This collaborative approach allows students to be directly involved in the development 

process, while ensuring adequate technical standards through the guidance of experts or 

mentors in each area. 

5.2. Material Requirements: 

The system will include an operations center (based on a Raspberry Pi) and physical 

modules installed in buses for monitoring and data transmission. The necessary materials 

are divided into two categories: 

Operations Center:   



 

 

Bus Module (Monitoring Board):   

 

Production Cost (per unit):   

 

5.3. Equipment Requirements: 



 

Basic computer equipment will be required to carry out the development, testing, and 

presentation of the system. The following technological resources are necessary: 

6. Expected Scenario Description 

The system will be implemented in an urban environment, specifically in the context of 

land-based public transport through buses. Its deployment includes both a fixed 

operations center and physical modules installed in transport vehicles, which interact with 

users through a web application accessible via QR codes. 

Physical Environment 

- Module location: Installed in urban buses, preferably in visible and accessible areas for 

users.   

- Environmental conditions: Exposure to vibrations, temperature changes, humidity, and 

public handling must be considered.   

- Fixation: Suction cups will be used to facilitate temporary installation during field tests.   

Operations Center 

- Location: It will operate in a closed environment such as an office, laboratory, or data 

center.   

- Functionality: Receives and processes information sent from the modules and 

synchronizes it with the web system database. A Raspberry Pi 5 (8 GB) will be used as a 

low-consumption local server.   

- Connectivity: Stable internet access for data reception, route analysis, and remote 

monitoring.   

User Interaction 

- System access: Users will scan a QR code located on the transport unit or stop, 

accessing a progressive web interface (PWA) optimized for mobile devices.   

- Expected functionality: Upon entering the destination, the system will display available 

routes, estimated arrival time of the next bus, and real-time location of the nearest vehicle.   



 

Necessary Technological Conditions 
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