
© 2024 JETIR December 2024, Volume 11, Issue 12                                                   www.jetir.org (ISSN-2349-5162) 

JETIR2412601 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org g1 
 

VOC-DRONE: AI POWERED VOICE 

CONTROLLED AERIAL SYSTEM 

1 Syed Masudur Rahim, 2 Ashish Das, 3 Nitish Kumar, 4 Somnath Mukherjee, 5 Rahul Mishra. 
1 Assistant Professor, Department of Electronics and Communication Engineering. 

2 Assistant Professor, Department of Computer Science and Engineering. 

 3 4 5 Student, Department of Computer Science and Engineering. 

 
1 2 Durgapur Institute of Advanced Technology & Management, DIATM, 

Grand Trunk Rd, Durgapur, Rajbandh, West Bengal, 713212, India. 
3 4 5 Durgapur Institute of Advanced Technology & Management, DIATM, 

Grand Trunk Rd, Durgapur, Rajbandh, West Bengal, 713212, India. 

 
Abstract: The Voice-Controlled AI Drone is one innovation towards the operation of drones; by infusing voice command 

technology and artificial intelligence, this method ensures a seamless control of drones using spoken instructions with an in-house 

AI assistant that increases user experience and convenience. The drone features a STM32 microcontroller, which is used to monitor 

flight precisely, while it also uses an ESP32 for communication and the acquisition of auxiliary data. It performs voice commands 

like take off, landing, directional movement, and hovering, with real-time feedback through text and audio. The drone also captures 

crucial data such as GPS location, altitude, and acceleration, which can be retrieved on demand. This project shows application 3 
the practical of advanced technologies, paving the way for intelligent and efficient drone systems with potential uses in delivery 

services, surveillance, and disaster management. 

 

Index Terms - Artificial Intelligence, AI Chatbot, Drone Automation, ESP32 Communication Module, IoT-based Drones, 

Intelligent Flight Systems, Real-time Data Collection, STM32 Microcontroller, Voice Controlled Drone, and Voice 

Command Execution.  

 

 

I. INTRODUCTION: 

Drones have found place in most industries, including logistics, surveillance, disaster management, and 

even agriculture. However, operating drones with traditional methods of controllers or mobile apps may 

make it less accessible to everyone and is not that easy to use. This idea of the Voice Controlled AI Drone 

project seeks to rectify these problems through using voice commands 6 for controlling the drone in a 

unique method. This project takes advantage of the development of artificial intelligence and 

microcontroller technologies to design a system through which the user can command the drone in natural 

language. The system incorporates a customized AI assistant that allows the drone to perform actions like 

take-off, landing, directional movement, and hovering while providing feedback in text and voice modes 

in real-time. The architecture of the drone is built around the STM32 microcontroller to precisely control 

its flight and the ESP32 to enable seamless communication and process further data. It also gathers critical 

environmental and operating information, including GPS coordinates, altitude, and air pressure, which are 

all accessible on demand. This report 8 delves into the design, implementation, and testing of the Voice 

Controlled AI Drone, highlighting its potential to revolutionize drone technology and make it more user-

friendly and efficient. 

 
II. PROBLEM STATEMENT: 

 
Despite the rapid advancement of drone technology, current systems face several limitations that hinder their wider adoption and 

user-friendliness. Manual controls remain complex and unintuitive for many users, requiring significant training and technical 

understanding. This restricts drones from being effectively used by non-expert users, limiting their potential in everyday 
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applications like monitoring, data collection, and personal recreation. Moreover, existing drones lack intelligent assistance that can 

help users in dynamic, real world scenarios. They cannot easily adjust to changing environments, and users must rely on separate 

systems or software for real-time data like weather updates, GPS positioning, and environmental conditions. This fragmentation 

leads to inefficiency, reduced productivity, and missed opportunities in industries such as agriculture, environmental research, and 

even personal usage. Additionally, data collection from drones is often disjointed—users have to manually retrieve and analyze the 

data, which makes real-time decision-making difficult. This lack of integration between drone operation and intelligent data analysis 

prevents drones from achieving their full potential as smart tools that provide actionable insights. Lastly, the gap between AI 

capabilities and drone technology remains significant. Current drones do not fully utilize 1 the power of AI for enhanced user 

interactions or automated assistance, such as resolving queries or suggesting optimal flight paths. This project aims to address these 

problems by developing a Voice Operated AI Assistant Drone that offers intuitive control, real-time data collection, intelligent 

assistance, and seamless integration with AI, making drones easier to use and significantly more productive for 3 a wide range of 
applications. 

 

 

III. OBJECTIVES: 

 
The proposed work objectives are as follows: 

1. Develop a Voice-Controlled Interface: Enabling the drone to be operated by voice commands for take-off, landing, navigation, 

and real-time adjustments so that it becomes intuitive and easy to use for everyone. 

2. Implement AI-Based Assistance: Develop an AI assistant that can process and respond to voice commands, retrieve data, and 

provide real-time feedback (e.g., flight status, environmental conditions) both through voice and text. 

3. Collection of real-time data and display: Mount sensors to the drone to collect such fundamental data as GPS, altitude, weather, 

and pressure and have this information available to the user on demand through the AI assistant. 

4. External data sources through AI: Enable the AI assistant to request additional data from ChatGPT or other external systems 

when said data is not available onboard. 

5. User Experience with minimal manual control: Minimize the need for a human to operate the drones by developing a seamless 

voice-driven control and data interaction system for more efficient and user-friendly utilization of drones. 

 

IV. METHODOLOGY: 

 
This is a voice-controlled AI drone project, 1 which is based on the hybrid approach where the hardware and software systems work 

together in an integrated system for the seamless implementation of voice control, artificial intelligence, and drone operation. The 

methodology involves systematic steps for the design, implementation, and testing the proposed system. 

 

1. Problem Identification: 

 

I have identified that traditional drone control methods include 9 remote 3 of controllers and mobile applications. 

Identified the need for an accessible, intuitive, and efficient control mechanism using voice commands. 
 

2. Requirement Analysis: 

 

Hardware Requirements 

STM32microcontroller for flight control. 

ESP32 microcontroller for communication and additional data processing. 

Motors, ESCs, GPS module, and barometer for drone operation. 

LEDs for command execution demonstration. 
 

Software Requirements: 

AI assistant for voice command processing. 

Python and NLP libraries for natural language processing. 

Custom firmware for microcontrollers. 
 

3. System Design: 

 

Designed a block diagram to represent the architecture of the system. 

Mapped voice commands to drone actions with corresponding pin assignments for LED based testing. 

Defined communication protocols between the ESP32, AI assistant, and STM32 microcontroller. 
 

4. Implementation: AI Assistant: 

 

Developed a Chatbot that could process user commands and forward them to the ESP32 server. Communication System: 

Configured the ESP32 as a Wi-Fi server to receive commands from the AI assistant. 

Implemented the STM32 firmware to interpret and execute commands received from the ESP32. Testing Environment: 

Developed a controlled environment with LEDs as drone action representations to test the execution of commands. 
 

5. Testing and Validation: 

 

Tested the AI assistant's interpretation and forwarding of voice commands. 
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Tested the communication between ESP32 and STM32 to ensure seamless data transfer. 

Tested the system's response to commands like take-off, landing, and directional movements by simulating drone behavior with 
LEDs. 

 

6. Data Actuation and Analysis: 

 

Collected GPS coordinates, altitude, and acceleration information while the drone was operational. 

Evaluated how reliable the data collection process is along with the actual command execution. 
 

7. Iterations and Refinements: 

 

Fixed latency in command execution and connectivity-related problems. 

Improved AI Assistant: improved natural language processing as well as understanding of the command. Better 

This systematic way guarantees the achievement of goals from Voice Controlled AI Drone as it also provides a robust and scalable 
solution for voice-controlled operations in drone activities. 
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V. PROJECT WORK CARRIED OUT: 
 

1. Research and Concept Development- 
 

Objective: Develop an innovative voice-operated AI assistant drone capable of executing commands and collecting real-time data. 

 

Work Completed: 

Conducted in-depth research in voice recognition systems, AI-driven control mechanisms, and drone operation technologies 

Define the scope of the project with the functions: commanding via voice commands, in time feedback from the obtained real-
time data, AI assistance. 

Selected proper hardware: STM32 for flight control, ESP32 for communication and additional processing, and sensors like 
barometers, accelerometers, and GPS. 

 

2. Hardware Integration and Testing- 
 

Objective: Assemble and test the core hardware components for prototyping. 
 

Work Done: 

Ordered the most crucial hardware such as 2300KV brushless motors, a 2200mAh battery, 30A ESCs, STM32 microcontroller, 
ESP32 module, GPS (new 6M), and sensors for altitude and pressure measurements. 

Designed pin-to-function mapping and connected LEDs to simulate execution of drone commands. 

Verified individual components and ensured they are working and compatible with 1 the system as a whole. 
 

3. Development of AI Assistant and Natural Language Processing (NLP)- 
 

Requirement: Building an AI assistant that will take voice commands and transmit commands to the drone for execution. 

 

Work Done: 

Designed a custom made AI assistant using python and nltk as a library for command processing. 

Trained the assistant to recognize and interpret voice commands such as “take off,” “land,” and “move forward,” along with 
numerical inputs (e.g., "1" for TAKE_OFF). 

Implemented a fallback mechanism to query external AI (e.g., ChatGPT) for additional information when required. 
 

4. Communication System Development with ESP32- 
 

Objective: Establish seamless communication between the AI assistant and the STM32 flight controller through the ESP32 module. 

 

Work Done: 

Configured the ESP32 as a Wi-Fi server for data transmission and reception between the AI assistant and the drone. 

Designed and tested command flow from the AI assistant to the ESP32 and further to the STM32 microcontroller. 

Tested the communication system by running commands and getting feedback. 
 

5. Command Execution and System Simulation- 
 

Goal: Test and demonstrate the drone's response to voice commands using LEDs for simulation. 

 

Work Done: 

Mapped voice commands to specific LEDs corresponding to drone actions, such as TAKE_OFF, LAND, and 
MOVE_FORWARD. 

Tested all command execution steps to understand correct interpretation of commands, with the correct activation of respective 
LEDs. 

Shown the workflow of execution in a controlled environment proving reliability and responsiveness of this system. 
 

6. Challenges and Iterative Improvements- 
 

Task: Overcome development challenge to optimize system performance 

 

Work Done: 

The issues in Wi-Fi were identified and worked upon. 

Incorporated solutions about reducing latency while transmitting command. 

Improved the natural language understanding of the AI assistant with better accuracy and flexibility. 

Improved hardware integration with better communication protocols and compatibility between the constituent parts. 
 

 

7. Final Demonstration and Data Collection- 
 

Objective: Present the functional prototype and collect the operational data for analysis. 
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Work Completed: 

Demonstrated all mapped commands using 11 LEDs, simulating activities of drones, and confirmed the functionality of all mapped 
commands. 

Collected real-time sensor data from the drone, including GPS location, altitude, and pressure, and used this to display on request. 

Determined system performance, displaying practicality and scalability. 

This systematic approach highlights the innovative aspects of the Voice Controlled AI Drone project and the potential impact on 
drone technology. 

 

VI. CONCLUSION: 
 

The development of the Voice Controlled AI Drone project has progressed, with a good foundation that the project would work 

based on its proposed features. The project completed several crucial phases, which included researching and selecting hardware 

components, setting up communication between the AI assistant and the drone using the ESP32 server, and implementation of voice 

command execution. These milestones demonstrate the feasibility of integrating AI-driven voice recognition with drone operations, 

providing a novel approach to user-friendly drone control. The hardware and software integration has been validated through 

systematic testing, with a functional prototype showcasing the ability to interpret and execute commands. By using LEDs to simulate 

drone actions, the project has confirmed the reliability of the communication and control systems. Although the work produced  

here is only partial achievement of the project goals, it has laid a solid foundation for the following stages, which will see complete 

integration of hardware and software, expansion of capabilities by AI, and thorough testing in real-world conditions. What's been 

achieved so far clearly marks a structured and innovative process, thus underlining that the project 3 has the potential to redefine 
drone control and data interaction through cutting-edge AI-driven technology. 

 
 

VII. FUTURE WORK PLAN: 
 

1. Final Integration of Hardware and Software In the upcoming semester, the focus will shift to fully integrating all hardware 

components, including the STM32 flight controller, sensors (barometer, accelerometer, GPS), and the ESP32 

communication module, with the AI assistant. This integration will ensure seamless communication and reliable execution 

of all control commands. 

 
2. Development of Advanced AI Features the AI assistant will be upgraded to handle more complex voice commands and 

return with more detailed responses. This includes fine-tuning natural language processing and expanding the knowledge 

base of the assistant to better facilitate user interaction. 

 

3. Full-Scale Drone Operations Implementation Once individual functions are validated in controlled conditions, the project 

will go into full scale implementation with drones. In this stage, takeoff and landing capabilities, together with flight 

stability, shall be tested, ensuring voice-controlled actions are correctly completed. 

 

4. Data Logging and Analytics a real-time data logging system will be developed to record the flight metrics such as altitude, 

GPS location, and movement patterns. This data will be analyzed to assess the performance 3 and reliability of the drone 

in different scenarios. 

 

5. Prototype Testing and Refinement The assembled prototype will then be subjected to extensive tests in realistic conditions. 

Such testing results will help direct additional adjustments on both hardware and software sides, with the final product 

being stable, efficient, and prepared for final presentation. 

 

6. Preparation for Final Demonstration Preparations will be done to the final demonstration of the project, which will involve 

showing the drone's capability of responding to voice commands, collecting and relaying data, and performing pre-
programmed maneuvers. The demonstration will also highlight the innovation of the project and its potential applications. 

This future work plan aligns with the goals for the next semester, ensuring that the project achieves full functionality and 

readiness for its final presentation. 
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