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ABSTRACT :

In today's society, crime rates are steadily rising, and law enforcement agencies must adapt to effectively combat this challenge. One potential solution to enhance
the speed and accuracy of criminal investigations is the use of facial recognition technology for identifying and verifying suspects.Traditionally, forensic sketch
artists create hand-drawn depictions of criminals based on witness descriptions. These sketches are then used to help identify suspects. However, modernizing
this process could involve using facial recognition software to compare these hand-drawn images with law enforcement databases, potentially increasing the
chances of identifying a criminal more quickly and accurately. Despite its advantages, this approach still has limitations. The process of manually creating a
sketch is time-consuming, and the accuracy of such sketches can vary based on the artist's skill and the quality of witness descriptions. Additionally, there is a
shortage of skilled forensic artists relative to the growing number of crimes, which further delays investigations. By integrating facial recognition technology with
traditional methods, law enforcement can improve efficiency in identifying criminals. However, for optimal results, it’s crucial to continually invest in technology
and address the limitations of existing processes to ensure swift justice in an increasingly complex criminal landscape.

Keywords: Traditional approach, hand-drwan,time consuming

1.Introduction :

Traditionally, face sketches created from witness descriptions have been a valuable tool in identifying and apprehending criminals. However, with the
advancement of technology, the effectiveness and efficiency of hand-drawn sketches have come into question. In the past, efforts were made to develop
methods that could convert these sketches into digital formats, allowing for automated comparison with police databases. Despite these attempts, the
results were often imprecise, limiting the effectiveness of this approach in real-world applications.Additionally, software applications designed to create
composite sketches were introduced to improve the process. These tools aimed to simplify the creation of suspect images by offering a selection of
facial features. However, such applications also had significant drawbacks. For example, they often featured a limited range of facial traits, which could
result in inaccurate or incomplete representations of suspects. Furthermore, the generated images sometimes had a cartoonish quality, making it
difficult to use them for reliable identification. These limitations rendered the tools less useful for law enforcement, as they failed to deliver the level of
precision and realism needed for efficient criminal identification. As crime rates rise and investigative needs grow, there is a pressing need for more
advanced, effective solutions to aid in suspect identification.

1.1. Overview

Face sketches created from witness descriptions have long been used in criminal investigations to identify suspects. However, in the modern era, the
traditional method of hand-drawing these sketches has become less efficient and effective, particularly when it comes to comparing them with police
databases. Despite previous attempts to automate the process by converting hand-drawn sketches into digital formats for database matching, these
solutions often failed to deliver accurate results. Additionally, composite sketch applications were developed to simplify the creation of suspect images.
While these tools provided a selection of facial features, they were limited in scope, often producing images that lacked precision and realism. The
resulting sketches sometimes had a cartoonish appearance, which made them less useful for reliable identification. Overall, these limitations highlight
the challenges in using traditional sketching methods and tools for criminal identification in today’s fast-paced, technology-driven world, pointing to
the need for more advanced and effective solutions to support law enforcement in solving crimes.

1.2. Problem Statement
The rising crime rate in today's world necessitates innovative approaches for law enforcement to ensure timely justice. One effective solution is the use

of facial recognition technology for suspect identification and verification. Traditionally, forensic sketch artists create hand-drawn sketches to help
identify offenders. However, this conventional method has limitations, including being time-intensive and reliant on a limited number of skilled artists.
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Modernizing this process by integrating hand-drawn sketches with law enforcement databases can enhance identification accuracy. Yet, this approach
faces challenges such as technological constraints and inefficiency in meeting the demands of increasing crime rates. Therefore, there is a need for an
advanced digital application that streamlines the sketching process.

Such an application would allow users to create facial sketches by selecting and customizing individual features like eyes, ears, and mouth. This digital
tool would reduce dependence on traditional sketch artists, save time, and improve accuracy in identifying suspects. By combining technology with
user-friendly design, this solution can help law enforcement agencies respond to crimes more effectively, ensuring justice is served swiftly and
efficiently.

2.Literature Review :

Face sketches created from witness descriptions have been a staple tool in criminal investigations for decades. They offer law enforcement a visual
representation of suspects based on eyewitness accounts. However, as crime rates rise and investigative demands increase, traditional methods of face
sketching—primarily hand-drawn by forensic artists—are becoming increasingly ineffective and inefficient. This literature review explores the
limitations of traditional face sketching, past attempts to digitize these sketches for database comparison, and the challenges faced by composite sketch
applications in criminal identification.

Historically, forensic artists used hand-drawn sketches based on witness descriptions to assist in identifying suspects. These sketches were often crucial
when no photographic evidence or surveillance footage was available. However, the reliability of these sketches depends heavily on the accuracy of
witness descriptions and the skill of the forensic artist. Witnesses may have limited or skewed perceptions of the suspect’s appearance, which can lead
to inaccuracies in the sketch (Crosby, 2017). Moreover, hand-drawing is a time-consuming process, and there are often insufficient forensic artists to
meet the demands of large-scale investigations. This has made it increasingly difficult to rely solely on hand-drawn sketches for efficient criminal
identification.

With the advent of digital technology, several attempts have been made to automate the process of creating and matching face sketches. Early efforts
aimed at converting hand-drawn sketches into digital formats allowed them to be compared against police databases, but these methods did not yield
the desired accuracy. The process often resulted in poor quality and inconsistent images that were difficult to match with available data (Bennett et al.,
2015). One reason for this is the challenge of translating a hand-drawn, artistic sketch into a structured digital image that can be used for precise
identification. Unlike photographs, sketches lack the necessary detail and realism, which makes it difficult for automated systems to recognize and
match them with facial recognition databases.

In an effort to streamline the sketch creation process, composite sketch applications were introduced. These programs allowed investigators to select
from a set of facial features, such as eyes, nose, and mouth, to construct a suspect’s image. While this method was faster than traditional hand-drawing,
it introduced its own set of limitations. Many of these applications provided a limited selection of facial features, which restricted the artist’s ability to
accurately recreate a suspect’s face. As a result, the generated images often appeared unrealistic or distorted, making them less effective for suspect
identification (Thompson & Wright, 2019). In addition, the images produced by these applications sometimes had a cartoonish or overly simplistic
appearance, which could hinder investigators’ ability to accurately match them with a suspect in real life.

A further limitation of composite sketch applications is the reliance on eyewitness memory. Studies have shown that eyewitness recollection of faces
can be unreliable and influenced by various factors, such as stress, lighting conditions, and the duration of the encounter (Frowd et al., 2013). This
means that even the most advanced sketch tools, whether hand-drawn or digital, may still result in an inaccurate representation of the suspect.
Furthermore, these sketches are often not detailed enough to make a definitive match with database images, especially when facial recognition systems
require high levels of precision for accurate identification.

In conclusion, while face sketches have historically played an important role in criminal investigations, traditional methods face significant challenges
in terms of accuracy, efficiency, and scalability. The limitations of hand-drawn sketches and composite sketch applications underscore the need for
more advanced, technology-driven solutions. Automated facial recognition technology, which can match images from surveillance footage or
photographs with databases, may offer a more accurate and efficient alternative to traditional sketching methods. However, for this technology to be
fully effective, it must overcome the limitations inherent in eyewitness descriptions and digital image quality. As the field continues to evolve, the
integration of modern technology with traditional methods could provide law enforcement with a more comprehensive toolkit for criminal
identification.

3.Design And Implementation :

Figure 1: Flowchart for design and implementation
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Our application is purposefully designed to aid law enforcement agencies in expediting justice delivery while enhancing operational efficiency. By
prioritizing accuracy and usability, the platform addresses the need for quicker identification processes. Its user-friendly interface enables users to
create facial sketches with ease, eliminating the need for formal training or specialized skills.

The system's operation begins with the login process and culminates in generating results by matching the created sketch against records in the
database. The accompanying flowchart provides a detailed representation of the entire workflow, highlighting each step. The process starts with secure
authentication, followed by sketch generation, and ends with the system comparing the created image to existing data to identify potential matches.

A key feature of the application is its robust privacy and security framework, implemented from the initial stages of development. The login page is
equipped with stringent verification protocols, ensuring that only authorized users can access the platform. When a user logs in, the system retrieves the
MAC address, IP address, and hard disk ID (HDD ID) of the host machine. These details are then cross-verified with the information recorded during
the platform’s installation.

If any of these identifiers do not match the stored data—indicating possible tampering or attempts to use the application on a different machine—the
platform automatically locks itself. This mechanism prevents unauthorized access, protecting the system from being exploited on altered devices or
unauthorized hardware. Such measures ensure the integrity and exclusivity of the platform, safeguarding sensitive information and preventing misuse.
The design of the application reflects a comprehensive approach to meeting the demands of modern law enforcement. By combining ease of use with
robust security measures, it empowers users to generate sketches quickly and accurately while maintaining a high standard of data protection. The
system's automated validation and locking mechanism not only enhance operational security but also build trust among its users by ensuring that the
platform remains a reliable and tamper-proof tool for criminal identification.

In conclusion, this application is a significant step forward in modernizing the investigative process, allowing law enforcement agencies to improve
efficiency and deliver justice more effectively, all while adhering to the highest standards of security and privacy

4. TechnologyStack

Our platform was created and built utilizing a range of technology stacks to offer the law enforcement department advanced security functionalities and
precision, which subsequently gives the law enforcement department improved crime resolution rates and effectiveness.
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