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ABSTRACT: In today’s digital world, images and videos are everywhere, making it almost impossible for businesses
to keep track of their logos and protect their brand identity across the internet. Old-fashioned computer methods often
struggle to find logos correctly, especially when they are small, tilted, or partly covered by other things. To fix this, our
research introduces a smart and fast system called Automatic Brand Logo Detection, built using the powerful YOLOVS
Al model. We combined this with OpenCV to clean up the images and a FastAPI backend to make sure the results are
delivered instantly and accurately. Our tests show that the system is highly effective and stays fast and stable even
when processing different types of digital content. By providing results in a clean, organized format, the system offers a
scalable solution for finding fake products, protecting brand rights, and helping with marketing analysis in our modern
digital economy.
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L. INTRODUCTION

In today’s digital world, brand logos are more than just pictures—they represent a company’s entire identity and
reputation. With millions of images being shared online every day, trying to track how and where these logos appear by
hand is slow, exhausting, and leads to many mistakes. This is why there is such a huge need for a system that can do
this work automatically. To solve this problem, our research introduces a real-time logo detection tool built using a
very smart "Al brain" called YOLOVS, which is famous for being incredibly fast and accurate.

To make sure the system works perfectly, we added a special "cleaning" layer using a tool called OpenCV. This layer
prepares the images by fixing their size and quality before the Al even looks at them. At the heart of our project, we
used a technique called "transfer learning." This basically means we took an Al that already understands how to see the
world and gave it specialized training on a huge library of brand logos. This extra schooling helps the system recognize
a brand even if the logo is blurry, tilted, or shown in strange lighting.

For the system to be useful in the real world, it needs to be easy for people to use. We connected our Al to a fast
backend called FastAPI, which allows the system to process images instantly and send back organized results without
any lag. We also designed it so that it can easily "talk" to other business software or security systems. By creating a tool
that is fast, smart, and easy to access online, this project supports the "Digital India" mission by using modern
technology to make the internet a safer and more intelligent place for everyone.

II. LITERATURE SURVEY
Over the last several years, the way computers are taught to find brand logos has undergone a massive transformation,
moving from rigid, manual rules to incredibly flexible and smart systems. In the early days, researchers relied on

traditional image processing techniques like SIFT and SURF, which basically tried to find logos by looking for specific
edges or matching them against a saved "template". While these methods were clever, they often broke down in the real
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world—they couldn't handle things like a logo being partially covered, shown in bad lighting, or tilted at a strange
angle. As a result, companies had to spend hours manually checking images, which was both slow and full of mistakes.

As we moved into the 2020s, the field shifted toward "Deep Learning," where computers learn to recognize logos by
looking at thousands of different examples. Initial deep learning models, like R-CNN, were accurate but very "heavy,"
meaning they took a long time to process just one image. Recent research from 2023 to 2025 has focused on solving
this speed problem. Experts have found that "single-stage" systems like YOLOVS are the best choice for modern needs
because they can look at an entire image or a live video feed and spot every logo instantly. This "real-time" speed is
what allows for things like live media auditing and immediate copyright protection.

Finally, the most recent work in 2024 and 2025 has focused on how to make these "smart brains" accessible to regular
users. Researchers are now using frameworks like FastAPI to build high-speed bridges between Al and the web. This
allows the detection system to work as a background service that can handle many requests at once without slowing
down. By combining these fast detection models with easy-to-use web interfaces, the focus has moved from just
"making it work" to making it a scalable, reliable tool that businesses can use every day to keep track of their brand
presence automatically.

III. PROBLEM STATEMENT

In today’s world, there is so much content being shared on social media and shopping websites that it has become
impossible for companies to keep track of their brand logos by hand. Old-fashioned computer methods often fail
because they get confused if a logo is a bit small, tilted, or if the lighting is bad. At the same time, many newer smart
systems are just too slow or need very expensive computers to work, making them hard for a regular business to
actually use in real-time. This creates a big problem for brands that need to find fake products or track their
advertisements quickly. Because of this, there is a real need for a fast, simple, and automated system that can spot logos
instantly and accurately without any of the old delays or high costs.

IV. RESEARCH METHODOLOGY

This study follows an experimental and comparative approach to understand how advanced deep learning models and
asynchronous API frameworks can improve the speed, accuracy, and security of real-time brand logo detection. The
research is structured using a design—implement—evaluate methodology and is divided into five key stages: research
design, environment setup, system implementation, workload deployment, and performance evaluation.

1. Research Design

We start the project by planning out exactly what a professional system needs to do. Our main goals are to make sure
the tool is always ready to use, works super fast without any lag, and can accurately identify logos every time. This
stage is basically the "blueprint" for turning a simple picture into useful information about a brand. To bring this plan to
life, we chose YOLOVS as the main brain for finding the logos and FastAPI as the engine that delivers the results to the
user quickly.

2. Data Sources

We use a mix of data to train our system. This includes public datasets of company logos and custom images that we
gathered to represent real-world situations. These sources give us a wide variety of logos in different settings, which is
necessary for the Al to learn properly.

3. Sample Selection

The images we choose include a broad range of brand logos. We make sure to include logos in normal, clear settings
as well as "tough" examples where the logo might be small, tilted, or partially hidden. This variety helps the model
recognize brands even in messy digital environments.

4. Data Collection Parameters

- Resolution: All images are resized to a standard format (like 640x640) to fit what the Al ~ expects.

- Color Scale: We keep images in full color because the specific colors of a logo are often a key part of the brand’s
identity.

- Annotations: We draw "bounding boxes" around the logos in our training images so the system knows exactly where
to look.
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5. Data Preprocessing

To make the data better for the Al, we use a few "cleaning" steps:

- Normalization: We scale the pixel values so they are all in the same range, which helps the system learn faster.

- Augmentation: We use a trick called Mosaic Data Augmentation. This involves mixing different pieces of images
together to create new, difficult examples for the Al to solve.

- Noise Reduction: We use OpenCV to remove digital fuzz and make the logos stand out more clearly.

6. Feature Extraction

For this part, the system uses YOLOvVS to look at the shapes and patterns within an image. It is very good at figuring
out which parts of a picture are a logo and which parts are just background noise. Instead of teaching the Al everything
from scratch, we use "transfer learning," which is like taking an Al that already knows how to see and giving it
specialized lessons on brand logos.

7. Model Training and Validation

The Al learns through a cycle where it looks at an image, guesses where the logo is, and then checks if it was right. If it
makes a mistake, it adjusts itself and tries again—a process called "forward and backward propagation." We also keep
a separate set of images that the Al has never seen before to test it, making sure it actually learned the logos instead of
just memorizing the pictures.

8. Real-Time Detection

Our system is built to work "in the moment." It can take a live feed from a webcam and process those frames instantly.
For every frame it sees, the Al generates a label for the brand and a confidence score, which is basically a percentage
showing how sure it is that it found the right logo.

9. System Integration

- Web Interface: The trained Al is connected to a web page made with FastAPI. This makes it easy for anyone to
upload an image or start a camera feed from their browser.

- Software-Based: Because this is a software-driven solution, it doesn't require expensive extra hardware, making it
much cheaper for companies to use and scale up.

- Structured Output: The system gives its results in a clean JSON format, which is basically a list that other computer
programs can easily read and use.

10. Performance Evaluation:

The final step is checking our results. We look at Accuracy to see how often the system is right and Inference Speed to
make sure it’s fast enough for real-time use (measured in milliseconds). This ensures the tool is ready for professional
brand monitoring.

V. CONCLUSION

The new brand logo detection system we built shows that we can now track and protect company identities using just
smart software. This means businesses don’t need to rely on old, manual ways of checking images or videos, which
usually take a lot of time and lead to mistakes. Our system uses advanced deep learning to solve the common problems
of monitoring, like when logos are small, blurry, or tilted. It can automatically find and name different brand logos in a
split second.

The system is very good at what it does because it uses YOLOVS to draw boxes around logos and OpenCV to clean up
the images so they are easy to see. We also built a website using FastAPI and Streamlit that makes it simple for anyone
to use. You can just upload a photo or turn on a webcam to see the system work in real-time. During our tests, the
system was very accurate and worked well even when many images were being processed at once. It sends back clear
information, like the name of the brand and how sure the Al is about what it found.

Because this project is completely based on software, it is cheap to set up and very easy for a company to grow as they
need to track more brands. It works well for things like spotting fake products, watching social media for brand
mentions, or making sure advertisements are shown correctly. This project proves that Al can take a complicated task
and make it proactive and efficient for modern businesses.

In the future, we can take this project even further. We can teach the system to recognize thousands of different logos at
once or even detect when a logo is being used illegally on a fake website. We can also move the system to the cloud so
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it can handle millions of images from all over the world at the same time. This research provides a strong foundation
for a smart, practical tool that changes how brands are monitored and protected in the digital world.
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