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Abstract

The increasing consumption of digital music has created
a demand for intelligent and automated music
identification systems.

This research presents the development of an audio-
based song identification system using Python and a
cloud-based music service.

recognition API. The system is designed to detect a song
from a short audio clip uploaded by the user. It processes
the audio.

through a backend server and communicates with a
cloud recognition service to identify the corresponding
song metadata.

detected results include song title, artist name, and direct
search links to popular streaming platforms. The
proposed

The solution demonstrates the integration of web
technologies, RESTful services, and audio fingerprinting
mechanisms in a scalable and efficient architecture.
Experimental evaluation confirms that the system
achieves reliable performance for clear audio samples

and offers a practical framework for real-world
multimedia applications.

Introduction

Music recognition has emerged as a significant
technological advancement in the domain of multimedia
processing.

Users often encounter songs in public places, on social
media clips, or at live events without knowing their
details.

Traditional keyword-based search approaches are
ineffective when the user lacks metadata such as title or
artist name.

Audio fingerprinting techniques solve this problem by
extracting unique acoustic features from the sound
signal.

These features are compared against a centralized
database to identify a match. This project aims to
develop a

web-based music recognition application that utilizes
Python for backend logic and integrates a cloud music
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recognition API for fingerprint matching. The objective
is to build a modular, scalable, and user-friendly system.
system capable of real-time song detection.

Existing System
Existing commercial systems, such as Shazam, operate

using proprietary algorithms and extensive audio
fingerprinting.

databases. These systems achieve high accuracy but are
closed-source and inaccessible for academic exploration.

Earlier research-based implementations relied heavily
on local databases and complex digital signal processing.

models.  Such  systems  required
computational power and large storage capacity.
Furthermore,

significant

Standalone offline recognition models often faced
challenges in scalability and maintenance.

The proposed system differs by leveraging a cloud-
based recognition service while maintaining a
lightweight

backend architecture. This approach simplifies
implementation while ensuring access to a large and
constantly growing. updated music database.

Literature Review

Recent research (2024-2025) in audio recognition
focuses on improving song detection accuracy using
deep learning—based audio fingerprinting techniques.
Traditional hash-based methods are being replaced by
neural embedding models that provide better robustness
against background noise, compression, and partial
recordings. Studies highlight the importance of feature
extraction methods such as MFCC, spectrogram
analysis, and chroma features for accurate matching.

Modern systems also emphasize scalable cloud-based
databases and real-time retrieval mechanisms to handle
large music libraries efficiently. Self-supervised learning
and graph-based similarity models further enhance short
audio sample recognition. These advancements
collectively support the development of Al-driven song
detection systems that are faster, more accurate, and
more reliable in practical environments.

The proposed project is based on these recent
improvements in intelligent audio fingerprinting and
real-time music recognition technologies.
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Architecture Diagram

Al Song Detection System Architecture

Presentation Layer

* Web Interface (HTML/CSS5/1S)
* Upload Audio Button
* Record Audio Option

. 4

Application Layer

= Flask App (app.py)
= API Endpoints (fupload, /.recognize)
* Request Handling & Routing

¥

Processing Layer

Audio Preprocessing ‘ 7i=¢atu¢vo_ﬁxtracﬂoo
* Format Conversion ' « Spectrogram Audio Fingerprint

= Noise Handling = MFCC Features

2

= ACRCloud API Integration

* Audio Matching Engine
« Metadata Extraction (Title, Artist, Album)

3
= Temporary Audio Storage
= API| Credentials Storage
= JSON Response Parser

‘ . 2

External Services Layer

* ACRCloud Database
* Music Metadata Server

The frontend collects audio input from the user and sends it to the backend server.
The backend temporarily stores the file, generates a recognition request, and communicates with the cloud APL

The API processes the audio fingerprint returns structured metadata. The backend then forwards the processed result to
the frontend for display

background noise was minimal. Recognition response
time ranged from three to eight seconds, depending on
The system was tested with multiple audio samples of network latency.

varying duration and clarity. Audio clips between Five

to ten seconds produced optimal results when

Results
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The system successfully retrieved accurate song titles
and artist information for the majority of test cases.

Temporary file management ensured that repeated
uploads did not produce cached results.

Overall performance demonstrates that cloud-assisted
recognition provides reliable identification. without
requiring large local storage resources.

Future Work

Future enhancements may include real-time microphone
recording capability, mobile application deployment,
and integration of a database system to maintain user
search history. Offline recognition using machine
learning models can be explored to reduce reliance on
cloud connectivity. Security improvements,
performance optimization, and deployment on scalable
cloud infrastructure can  further  strengthen

the system's robustness and applicability.

Conclusion

This  research  successfully  demonstrates the
implementation of an audio-based song identification.
system using Python and a cloud music recognition API.

The architecture effectively integrates. frontend
technologies with backend processing and cloud
fingerprint matching. Experimental Analysis confirms
that the system performs efficiently under normal
conditions and provides accurate recognition results. The
proposed framework establishes a solid foundation for

future advancements in intelligent —multimedia
recognition systems.
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