
© 2025 JETIR February 2025, Volume 12, Issue 2                                                         www.jetir.org (ISSN-2349-5162)                                               

 

JETIR2502548 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org f339 
 

Mechavizion- where Vision meets Motion 

Ms. Stephy Thomas, Mr. Rahul Barnawal 
Assistant Professor, Undergraduate Student 

Department of Information Technology 

University of Mumbai, India 
 

Abstract:  Mechavizion is an autonomous vehicle designed for real-time video streaming, remote monitoring, and smart mobility 

using an ESP32-CAM module. It captures, processes, and wirelessly transmits visual data, making it a valuable tool for surveillance, 

automation, and robotics. With an RCWL-0516 motion sensor, it can detect movement, avoid obstacles, and improve situational 

awareness, ensuring greater accuracy and responsiveness. The system supports both autonomous and manual control, allowing it to 

adapt to different environments. Its compact, energy-efficient, and cost-effective design makes it a practical choice for IoT-based 

monitoring and automation. Thanks to low-latency processing, it enables real-time decision-making, making it ideal for security, 

industrial applications, and smart city solutions. Future improvements could include AI-driven object recognition, edge computing 

for faster analytics, and cloud integration for better remote access. By combining computer vision, IoT, and autonomous navigation, 

Mechavizion paves the way for advanced mobile surveillance and intelligent robotic systems. 
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I. INTRODUCTION 

     Mechavizion is an autonomous, wirelessly controlled vehicle designed for real-time video streaming, image capture, and remote 

monitoring, making it a versatile tool for surveillance, automation, and smart mobility. It features an ESP32-CAM module that 

transmits live visual data over a network, ensuring seamless wireless monitoring. Additionally, the integration of an RCWL-0516 

motion sensor enhances its ability to detect movement, avoid obstacles, and navigate autonomously, improving both efficiency and 

responsiveness. By combining computer vision with IoT-based mobility, Mechavizion provides a low-latency, high-performance 

system that is adaptable for applications in security, industrial automation, and robotics. Its compact, energy-efficient, and cost-

effective design makes it a practical and scalable solution for environments requiring remote monitoring and intelligent decision-

making. Through wireless connectivity and embedded processing, it ensures smooth video transmission and real-time control, 

enabling operators to monitor and interact with the system remotely. Future advancements could include AI-powered object 

detection for enhanced surveillance, edge computing for faster real-time processing, and cloud integration for seamless remote 

access, further expanding its capabilities in smart monitoring and autonomous systems. 

 

II. PURPOSE  

     Mechavizion revolutionizes the traditional toy car experience by integrating real-time video capabilities and autonomous motion 

detection. Equipped with an ESP32-CAM module, this innovative car captures and streams live video, providing a unique perspective 

as it navigates. The RCWL-0516 motion sensor enables autonomous movement detection, allowing the car to respond to its 

surroundings without direct control. This feature enhances functionality and serves as an educational tool, demonstrating robotics, 

programming, and remote sensing principles. Users remotely monitor activities, view captured images, and grasp real-time data 

transmission and control systems. Mechavizion combines entertainment with learning, fostering creativity and exploration while 

showcasing modern technology's potential. As a practical application of engineering and programming skills, Mechavizion provides 

insights into IoT, robotics, and video streaming, inspiring future innovations in automated systems and remote-controlled devices. 

 

III. SCOPE 

Mechavizion's scope is vast, spanning recreational and practical applications. As an ESP32-CAM-equipped mechanical toy car, 

it entertains while introducing users to robotics, automation, and wireless communication fundamentals. Its real-time video and image 

capture capabilities upon motion detection enable surveillance, remote monitoring, and security applications. Educational adaptations 

allow students to learn programming, electronics, and data transmission through customization. Autonomous operation makes it 

suitable for exploration in challenging environments. Advanced features like obstacle avoidance, pathfinding, or machine learning 

algorithms can enhance autonomy and responsiveness. Integration with IoT platforms could lead to smart home applications, 

facilitating interaction with other devices. Situated at the intersection of fun and functionality, Mechavizion provides a robust platform 

for innovation and learning in technology and robotics. 
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IV. HARDWARE COMPONENTS 

1. ESP32-CAM 

The ESP32-CAM is a small camera module with built-in WiFi, allowing Mechavizion to capture images and stream live video. 

It processes images and can run basic AI models for object detection. 

 

2. Arduino 

The Arduino acts as the brain of the toy car, controlling the motors and sensors. It takes input from the motion sensor and sends 

signals to move the car accordingly. 

 

3. RCWL-0516 (Motion Sensor) 

This microwave motion sensor detects movement in front of the car. When motion is detected, it triggers the ESP32-CAM to 

capture images for security purposes. 

 

4. L298N Motor Driver 

The L298N is responsible for controlling the motors, allowing the car to move forward, backward, left, or right by adjusting 

power to the wheels. 

 

5. Motors & Wheels 

These provide movement to the car, allowing it to navigate different surfaces. The motors are powered and controlled through 

the L298N motor driver. 

 

6. Battery Pack 

A rechargeable battery pack supplies power to all components, making Mechavizion fully wireless and mobile. A good battery 

ensures longer operation time. 

 

V. EXISTING ALGORITHM 

Machine learning already has many useful methods, like Decision Trees, K-Nearest Neighbors (KNN), and Support Vector 

Machines (SVM), which help computers recognize patterns and make decisions. For example, Decision Trees work like a flowchart 

to help with choices, and K-Means Clustering groups similar things together. More advanced methods, like Neural Networks, power 

things like face recognition and voice assistants.  

 

New Algorithms with Machine Learning: 

Newer AI techniques, like transformer models (GPT, BERT), help computers understand and generate human-like text. Graph 

Neural Networks (GNNs) help analyze relationships, like in social media recommendations. AI is also learning to improve itself with 

AutoML and reinforcement learning, making it more efficient. Recently, Diffusion Models have been creating realistic images, 

showing how AI is getting better at creativity too! 

 

Implementation Steps: 

1. Collect Data – Capture images using ESP32-CAM when motion is detected. 

2. Process Data – Resize and clean images for better training. 

3. Train Model – Use a CNN to recognize people, obstacles, or motion patterns. 

4. Deploy Model – Convert and upload the trained model to ESP32-CAM. 

5. Make Predictions – Detect objects in real-time and send alerts if needed. 

6. Improve Model – Collect more data and retrain for better accuracy. 

 

By combining ESP32 microcontrollers with ML algorithms, motion monitoring systems become more intelligent, leading to 

efficient motion detection. 

 

 

 

VI. FEATURE BREAKDOWN 
 

1. Hardware Features:  

Mechavizion consists of an ESP32-CAM for capturing images and live video streaming over WiFi, while an Arduino 

controls the overall system, including movement and sensors. The RCWL-0516 motion sensor detects movement and 

triggers the camera to capture images. The L298N motor driver powers and controls the motors and wheels, enabling 

smooth navigation. A battery pack supplies power to all components, making the system wireless and mobile. 

 

2. Machine Learning Features:  

Mechavizion’s machine learning features include real-time object detection and motion-based image recognition using a 

trained CNN model on ESP32-CAM. When the RCWL-0516 motion sensor detects movement, the camera captures an 

image and analyzes it to identify objects, people, or obstacles. The system can send alerts to a phone if an unknown object 

or person is detected. Over time, it improves by collecting more data and retraining the model for better accuracy, 

enhancing security and surveillance capabilities 

 

. 
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3. Connectivity & Communication: 

Mechavizion uses WiFi connectivity via the ESP32-CAM to stream live video and transmit captured images to a connected 

smartphone or computer. The Arduino communicates with sensors and the motor driver to control movement and respond 

to detected motion. The ESP32-CAM and Arduino can communicate wirelessly or via serial connection, depending on the 

setup. This enables real-time monitoring and remote control, making the system efficient for security and surveillance 

applications. 

 

VII. CHALLENGES AND SOLUTION 

 

 Limited Processing Power – Use TinyML or TensorFlow Lite for lightweight model deployment. 

 WiFi Range Limitations – Use a WiFi extender or switch to LoRa for long-range communication. 

 Power Management Issues – Use a high-capacity rechargeable battery for longer operation. 

 Motion Detection Errors – Fine-tune the RCWL-0516 sensor sensitivity to reduce false triggers. 

 Slow Model Inference – Optimize the machine learning model for faster processing. 

 Interference with Other Devices – Use a dedicated WiFi channel to minimize signal disruptions. 

 Overheating of Components – Ensure proper ventilation and heat sinks for temperature control002E. 

 

VIII. FUTURE SCOPE 

      Mechavizion has great potential for future upgrades, such as AI-powered object recognition to differentiate between humans, 

animals, and objects. It can integrate GPS for location tracking, making it useful for autonomous patrolling. LoRa or 4G connectivity 

can extend its range beyond WiFi limitations. Adding voice control or speech recognition can enhance user interaction. With solar 

charging, it can become more energy-efficient. In the future, it can be expanded for swarm robotics, where multiple units work 

together for large-area surveillance and security applications. 

 

IX. APPLICABILITY 

Mechavizion's applications extend far beyond its role as a mechanical toy car. Its real-time video and image capture capabilities 

make it ideal for surveillance, monitoring, and security tasks, such as home protection, pet monitoring, and wildlife observation. The 

motion detection feature has diverse uses, including outdoor surveillance, intruder detection, and environmental monitoring. In 

education, Mechavizion teaches robotics, programming, and electronics through hands-on learning, introducing students to computer 

vision and remote-control systems via the ESP32-CAM module. Adaptations of the project can aid search and rescue operations, 

inspect hard-to-reach areas, and potentially monitor crops in agriculture or inspect equipment in industrial settings. As technology 

advances, Mechavizion's versatility underscores its potential as a multifaceted tool, enhancing productivity and safety across various 

industries. 
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