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ABSTRACT

This paper focuses on developing a system for detecting speed breakers in real-time, leveraging advanced
Python and computer vision techniques. The system uses the YOLO (You Only Look Once) object
detection model to identify speed breakers in video feeds or images captured from a vehicle’s dashboard
camera. By processing each frame of the video or an individual image, the system highlights the detected
speed breakers with bounding boxes, providing visual cues to the driver. This system can be integrated
into smart vehicle technologies to enhance driver safety by alerting them to upcoming road obstacles. It
processes the input data using OpenCV for image handling and detection, and Flask is employed for
creating a web interface that allows users to upload videos or images and receive processed outputs.

The methodology ensures efficient and accurate detection, even in varied lighting and weather conditions,
making it a robust solution for real-world applications. This technology can be instrumental in reducing
accidents and improving driving experiences by ensuring that drivers are well-prepared for speed
breakers, especially in unfamiliar areas. The objectives of the speed breaker detection system are to
enhance driver safety by accurately detecting speed breakers in real-time from video feeds or images,
thereby preventing accidents caused by sudden braking or unexpected obstacles. The system aims to
improve the overall driving experience by providing visual alerts to drivers, allowing them to slow down
smoothly and avoid vehicle damage or discomfort. It is designed to be robust, utilizing advanced computer
vision techniques, such as the YOLO model, to ensure accurate detection across various lighting, weather,
and road conditions. Additionally, the system is intended to be easily integrable with smart vehicle
technologies, contributing to the development of autonomous driving systems.

Keywords-Computer vision, YOLO Model, Real time detection, Road obstacle detection, Image
processing.

1. INTRODUCTION

The speed breaker detection system is a crucial innovation in the field of intelligent transportation and
vehicle safety. Speed breakers, while essential for controlling vehicle speed and enhancing road safety,
can pose significant challenges when encountered unexpectedly, especially in unfamiliar areas or under
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poor visibility conditions. Sudden encounters with speed breakers can lead to accidents, vehicle damage,
or discomfort for passengers.

This paper aims to address these challenges by developing a system that can detect speed breakers in real-
time using advanced computer vision techniques. By leveraging the YOLO (You Only Look Once) object
detection model, the system can accurately identify speed breakers from video feeds or images captured
by a vehicle’s dashboard camera. The detected speed breakers are then highlighted with bounding boxes,
providing drivers with immediate visual alerts, enabling them to slow down and navigate the road safely.

The system is designed to be robust and versatile, capable of functioning effectively under various road
conditions, lighting, and weather scenarios. Furthermore, the integration of this detection system into
smart vehicles could significantly enhance autonomous driving technologies, contributing to safer and
more efficient road transportation. Through a user- friendly web interface, users can easily interact with
the system, making it a practical tool for both individual drivers and broader road safety applications.

2. LITERATURE REVIEW

The development of a speed breaker detection system intersects various fields, including computer vision,
intelligent transportation systems, and vehicle safety technologies. This review examines the current state
of research and technological advancements relevant to this project.

Computer Vision and Object Detection

Computer vision has rapidly evolved over the past decade, with object detection becoming a critical area
of study. Early methods relied on simple edge detection and template matching techniques, which were
computationally expensive and less accurate in diverse real-world conditions. However, the introduction
of deep learning models, particularly convolutional neural networks (CNNSs), has revolutionized the field.
Models such as R-CNN, Fast R-CNN, and SSD laid the groundwork for real-time object detection, but it
was the YOLO (You Only Look Once) model that truly set a new standard. YOLO’s ability to process
images in a single pass and its balance between speed and accuracy make it ideal for real-time applications
like speed breaker detection.

Applications in Vehicle Safety Systems

Research on advanced driver-assistance systems (ADAS) has increasingly focused on integrating computer
vision for enhancing vehicle safety. Systems like lane departure warnings, traffic sign recognition, and
pedestrian detection are now commonplace in modern vehicles. However, speed breaker detection remains
relatively underexplored, despite its potential to prevent vehicle damage and accidents. Existing systems
often use ultrasonic or radar sensors to detect road obstacles, but these technologies have limitations,
particularly in identifying static objects like speed breakers.

YOLO Model for Real-Time Detection

The YOLO model, introduced by Redmon et al., has been widely adopted in various real-time detection
scenarios due to its efficiency and accuracy. Unlike traditional object detection models, YOLO treats
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object detection as a single regression problem, predicting bounding boxes and class probabilities directly
from the full images in a single evaluation. This approach has proven effective in detecting small objects
in complex environments, making it suitable for tasks like speed breaker detection on busy roads.

Challenges in Speed Breaker Detection

Detecting speed breakers presents unique challenges, such as varying shapes, sizes, and colors, which can
be further complicated by environmental factors like poor lighting, shadows, and weather conditions.
Traditional detection methods, such as edge detection or Hough Transform, struggle with these variations,
leading to a higher rate of false positives and negatives. Recent studies suggest that deep learning-based
approaches, particularly those employing CNNs and YOLO, offer significant improvements in detection
accuracy and reliability.

Existing Systems and Gaps

Existing speed breaker detection systems, such as those based on ultrasonic sensors or basic image
processing techniques, have limited accuracy and are often not designed for real-time applications.
Moreover, many of these systems are not integrated into smart vehicle platforms, limiting their
applicability in autonomous driving technologies. There is a clear gap in the research for a robust, real-
time detection system that can be easily integrated into modern vehicles, particularly one that leverages
the advancements in deep learning and computer vision.

Evolution of Object Detection Techniques

Object detection has evolved significantly from early methods like edge detection and feature-based
approaches to modern deep learning techniques. Traditional methods, such as the Hough Transform for
detecting lines and contours, were limited in their ability to handle complex environments and varied
object appearances. With the advent of Convolutional Neural Networks (CNNSs), object detection has seen
substantial improvements. Models such as R-CNN (Regions with CNN features) introduced a region-
based approach that used CNNs to extract features from candidate regions, but was computationally
intensive. Fast R-CNN improved efficiency by sharing computations across regions, and SSD (Single
Shot MultiBox Detector) offered faster detection by predicting bounding boxes and class scores in a single
pass.

I[JSAT25027143 Volume 16, Issue 2, April-June 2025 3



https://www.ijsat.org/

International Journal on Science and Technology (IJSAT)

— E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

3. SYSTEM DESIGN

Web browser
Submit video
Flask application

Call process

Fig. 1 Workflow

4. METHODOLOGY

The development of the speed breaker detection system involves several key steps, each contributing to the
overall functionality and accuracy of the system. The methodology can be divided into four main phases:
data collection, model selection and training, system implementation, and evaluation.

1. Data Collection:

The first step in the project involves gathering a diverse dataset of images and videos that include various
road conditions, different types of speed breakers, and varying lighting and weather scenarios. This dataset
is crucial for training the detection model and ensuring its robustness across different environments. Data
is collected from publicly available sources, dashcam footage, and field recordings. The dataset is then
annotated with bounding boxes around speed breakers, which serves as the ground truth for training the
model.

2. Model Selection and Training

The core of the system is the object detection model. For this project, the YOLO (You Only Look Once)
model is selected due to its ability to perform real-time detection with high accuracy. The model is pre-
trained on a large dataset like COCO and then fine-tuned using the collected speed breaker dataset. This
fine-tuning process involves adjusting the model’s parameters to improve its ability to detect speed
breakers specifically. The training process is carried out using a deep learning framework such as
TensorFlow or PyTorch, ensuring that the model can generalize well to new, unseen data.

3. System Implementation

The trained model is integrated into a Flask-based web application, providing an easy-to-use interface for
users. The system allows users to upload videos or images through the web interface, which are then
processed by the YOLO model to detect speed breakers. The detected speed breakers are highlighted with
bounding boxes in the output images or video frames. OpenCV is used for image processing tasks such
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as reading video frames, drawing bounding boxes, and saving the processed outputs. The Flask application
handles user requests, processes the inputs through the model, and returns the annotated outputs to the
user.

4. Evaluation

The final phase of the project involves evaluating the system’s performance. The model’s accuracy is
tested using a separate validation dataset that was not seen during training. Key metrics such as precision,
recall, and F1-score are calculated to assess the model’s performance. Additionally, the system’s real-time
processing capabilities are tested to ensure it can handle video input without significant lag. The evaluation
also considers the system’s robustness across different environmental conditions and road types. Feedback
from users is also collected to identify potential areas for improvement.

This methodology ensures a systematic approach to developing a reliable and efficient speed breaker
detection system. By combining deep learning techniques with a user-friendly web interface, the project
aims to provide a practical solution for enhancing road safety and supporting the development of
autonomous driving technologies.

5. IMPLEMENTATION

1. Data Input:
- Accept an image or video file as input from the user.

2. Preprocessing:

If the input is a video, extract frames from the video.

- Resize and normalize the input image or each video frame to fit the requirements of the YOLO
model.

3. Object Detection:
- Load the pre-trained YOLO model.

- Pass the preprocessed image or video frame through the YOLO model to perform object
detection.

- The model outputs a list of detected objects along with their confidence scores, bounding box
coordinates, and class labels.

4, Speed Breaker Identification:
- Filter the detected objects to identify those classified as "speed breakers."

- Retain only detections with confidence scores above a predefined threshold to minimize false
positives.
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5. Annotation:

- Draw bounding boxes around detected speed breakers on the image or video frames.
- Optionally, label the bounding boxes with the detection confidence score.

6. Output Generation:

- If processing an image, save the annotated image.

- If processing a video, reassemble the annotated frames into a processed video file.
7. Display or Save Results:

- Return the processed image or video file to the user through the web interface or save it to a
designated directory.

8. End:
- The system awaits the next user input for further processing.
6. RESULT

The input should be uploaded in the form of video.mp4
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Fig 3 :Detection of speed breaker.

The speed breaker detection system processes input images or videos to accurately identify and highlight
speed breakers using the YOLO object detection model.

- Output Images: For images, the system annotates detected speed breakers with bounding boxes
and confidence scores. These annotated images are saved and presented to the user.

Example Output Image:
- An image showing a road scene with green bounding boxes around detected speed breakers.

- Output Videos: For videos, the system processes each frame, applies detection, and reassembles
the video with annotated speed breakers.

Example Output Video:

- A video showing the vehicle's path with speed breakers highlighted in each frame, allowing
users to see the detection in action.

The system demonstrates the ability to accurately detect speed breakers in various conditions and provide
timely visual feedback. The detection accuracy is high, with minimal false positives and false negatives,
thanks to the YOLO model’s efficiency and robustness.

7. CONCLUSION

The speed breaker detection system successfully integrates advanced computer vision techniques with
practical vehicle safety applications. By leveraging the YOLO model, the system achieves real- time
detection of speed breakers, offering significant improvements in driver awareness and safety. The web-
based interface makes the system accessible and user-friendly, allowing for straightforward interaction
and processing of images and videos.
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Key conclusions include:

1. Effective Detection: The YOLO model provides accurate and reliable detection of speed
breakers, even in varied environmental conditions.

2. Real-Time Performance: The system processes input data efficiently, providing near-
instantaneous feedback for real-time applications.

3. User-Friendly Interface: The Flask web application simplifies the process for users to upload
and receive processed results, enhancing usability.

4. Safety Improvement: By alerting drivers to speed breakers in advance, the system contributes
to safer driving practices and can be integrated into smart vehicle technologies for further benefits.

Overall, the work demonstrates the potential of combining computer vision with web technologies to create
practical solutions for enhancing road safety and supporting autonomous driving systems.
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