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Abstract— Nearly half of the 174 children reported missing daily
in India are unaccounted for. The National Crime Records Bureau
(NCRB) recorded over 100,000 missing children in 2016, with over
55,000 still missing. The Al-Assisted Search for Identifying Missing
Persons program helps legal and governmental authorities reunite
missing people with their relatives. This revolutionary Python-based
GUI program for police allows case registration and storage of vital
information including photos, names, ages, and locations in a single
database. A publicly available Android app lets consumers
anonymously share photos and locations of questionable people. The
system uses advanced machine learning algorithms to compare user-
submitted photos to law enforcement photos, suggesting similarities.
This method relies on a sophisticated face recognition model that
encodes and stores facial features as mathematical data for accurate
identification. The software notifies police and missing person
guardians of matches. The seamless integration of biometric
technologies with intuitive interfaces has the potential to improve
search efficiency and help authorities and the public collaborate to
address the growing missing person problem.

I. INTRODUCTION

The rise in missing children and people highlights rising
socioeconomic issues. Hundreds of Indian children disappear
each year, with many remaining unaccounted for, causing
difficulty for families and law enforcement. Identifying missing
people and fighting human trafficking need quick technological
use. Facial recognition technology is crucial to solving this
major issue. By mapping and analyzing face features, the
technology can help find missing people. A centralized system
with advanced facial recognition algorithms streamlines data
management, updating, and retrieval, optimizing missing person
identification. To enhance these endeavors, a user-friendly
software allows law enforcement and volunteers to search.
Volunteers contribute anonymous photographs to a centralized
database using this software. This collaboration between
authorities and concerned individuals speeds up missing person
searches. The recommended strategy helps law enforcement and
guardians search and promotes a safer society. This innovative
method uses facial recognition and machine learning to speed up
family reunification, giving those affected hope.

A. Existing System

The current method for finding missing people uses Al and
ML to analyze law enforcement databases, social media, and
surveillance footage. Machine learning algorithms trained on
annotated data detect objects and recognize faces. The
technology uses these models in accessible interfaces to help
law enforcement and search teams find missing people. The
system is beneficial in some situations, but it has significant
implementation challenges.

Limitations:

Obtaining and using sensitive data poses privacy risks that
compromise legal compliance and access.

e Training datasets may be biased,
outcomes  that  disproportionately
populations.

resulting in unfair
affect  specific

e Poor data quality, inadequate information, or changing real-
world conditions might affect the system's performance,
resulting in false positives or negatives.

e Adoption of new technology, compatibility with existing
systems, and specific training prevent seamless deployment.

e High financial and technical requirements and limited law
enforcement resources restrict adoption and sustainability.

B. Proposed System

The proposed Al-assisted missing person search uses
modern Al and machine learning to improve the present method.
System features include broad data collection, fast processing,
and intuitive interfaces. To find missing people ethically,
legally, and effectively, law enforcement, search teams, and
community organizations must work together.

Objectives:

e Enhanced Efficiency: Reduce search time and boost missing
person Success.
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e Better Precision: Use advanced facial recognition and data
preparation methods to eliminate false positives and
negatives.

e Thorough Data Acquisition: Gather data from social media,
surveillance recordings, and public reports for a complete
dataset.

e Real-Time Processing: Use advanced machine learning
techniques to identify and correlate missing people.

e User access: Make reporting and searches easy for law
enforcement, volunteers, and guardians.

e Collaboration: Improve law enforcement, search teams, and
community collaboration to optimize rescue efforts.

e Ethical Compliance: Ensure all procedures comply with
privacy laws and ethical norms to build stakeholder trust.

o Continuous Improvement: Use user feedback and

performance data to improve the system.

Il. BACKGROUND AND MOTIVATION

A. Background

Each year, millions of people worldwide struggle to find
missing people. Despite technological advances, finding missing
people is difficult and resource-intensive. Traditional methods
like poster distribution, public announcements, and long field
searches are arduous and limited. With the expanding volume of
digital information, using technology, notably Al and ML, may
increase efficiency and success. Al and ML in missing person
detection systems may overcome conventional methods. Al-
driven systems can quickly and accurately scan large datasets
like surveillance film, social media, and law enforcement
databases for facial recognition. These systems face data
privacy, algorithmic bias, and practical outcome reliability
difficulties when used.

B. Motivation

The urgent need to improve missing person investigations
and fix present methodologies drives this research. The loss of
loved ones causes immense grief for families and communities,
and current treatments often fail. Using modern Al and ML
technologies, this effort attempts to increase missing person
identification accuracy and efficiency while addressing data
usage and privacy ethics. The effort connects law enforcement
agencies with digital advances to make new solutions easier to
integrate and implement. The goal is to create a system that
saves lives and builds trust among all parties. This research
reinforces the belief that a well-designed, Al-enhanced system
may significantly impact society's biggest issues.

C. LITERATURE REVIEW

Millions of people go missing each year, making finding
them a global issue. Manual searches, law enforcement
investigations, and media participation can be time-consuming
and unsuccessful. Al and ML can improve the speed, accuracy,
and efficiency of missing person searches. This literature review
compares Al and ML-based missing person detection systems
and their methods. Al facial recognition is a popular tool for
finding missing people. Recent study has shown it can recognize
people from security footage and social media. Smith et al. [1]
used facial recognition algorithms and law enforcement
databases to match unidentified pictures with records to identify
missing people. In busy or public situations, face recognition
dramatically increases identification accuracy.

Social media sites, which generate massive amounts of data
daily, are crucial to finding missing people. Many Al-powered
systems scan social media for missing person posts. Wright and
Patel [2] developed a social media mining strategy that uses
NLP and sentiment analysis to find relevant tweets and

Facebook posts. Their system identifies data by relevance,
giving law enforcement real-time leads. This method uses Al to
evaluate large amounts of data and find relevant postings.
Considering location, age, and conditions of absence, machine
learning algorithms can predict the likelihood of finding a
missing person. Thompson and Lee [3] used decision trees and
neural networks to construct a prediction model that helps law
enforcement forecast successful cases. They found that machine
learning models could enhance resource allocation decisions by
providing practical insights. Al-driven video surveillance
systems increasingly monitor public spaces for missing people.
Facial recognition algorithms link missing people with
identifiable ones using public camera video. Chen et al. [4]
showed that Al-driven surveillance systems can track missing
people in real time. These algorithms can identify potential
matches in hours of video footage in a fraction of the time it
takes humans.

Al and ML might help find missing people, but ethical and
privacy concerns remain. Face recognition and social media
analysis have raised privacy, data, and consent concerns. Harris
and Clark [5] discuss the ethical issues surrounding Al in law
enforcement, particularly surveillance technology misuse. They
underline the need for specific privacy norms and legislation
when using Al for these purposes. Algorithmic biases can cause
false positives and misidentifications in Al systems. Kumar et
al. [6] examined face recognition algorithm biases and missing
person identification. Some algorithms were less accurate at
distinguishing minorities, raising questions about Al justice and
equality. Mitigating these biases ensures Al system reliability
and equality in practice. Missing person searches increasingly
use drones with Al algorithms. Drones are ideal for locating
persons in remote or inaccessible regions due to their aerial
view. Zhang et al. [7] suggested using Al-enabled drones for
search and rescue. Their research showed that drones using Al-
driven photo recognition algorithms can quickly survey large
regions and find missing people.

Crowdsourcing has helped find missing people, with Al
organizing and prioritizing volunteer efforts. Zhang et al. [8]
used Al to integrate crowdsourcing data and provide law
enforcement with real-time public information. Data analysis by
Al systems may identify trends, prioritize search zones, and
improve volunteer coordination, increasing the probability of
finding missing people. Cross-border disappearances require
international cooperation. Al-driven technologies are improving
international collaboration and identification. Liu and Chang [9]
studied how global databases and Al systems might improve
data sharing and collaboration among law enforcement agencies
to find missing people. This method overcomes geographical
barriers to aid worldwide missing person searches. Missing
person detection relies on Al and ML technology advancements.
An integrated system of Al technologies including facial
recognition, social media analysis, and predictive analytics can
improve missing person detection, according to Liu et al. [10].
Modern algorithms and ethical principles will improve these
systems.

I1l. METHODOLOGY

This research uses Al and ML to evaluate and improve missing
person identification. This involves developing, training, and
testing multiple Al algorithms using various data sources and
methods to improve missing person detection systems.
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Fig 1: Methodology
a) Data Collection

The first step is collecting study datasets. The datasets will
come from:

e Law enforcement, NGOs, and other government
organizations will provide photos, videos, and
personal information about missing people.

e We'll look for missing person posts, photos, and
videos on Facebook, Twitter, and Instagram. NLP will
extract relevant textual information.

e Photos and face features will train facial recognition
algorithms. Facial recognition databases from law
enforcement agencies or partners may be publicly
available.

e Public surveillance cameras will identify people in
heavily populated regions.

b) Data Preprocessing

Data preparation is essential for data analysis:
e Removing unnecessary, noisy, or redundant data.

e Normalization improves model performance by
standardizing data formats and scaling numerical
guantities.

e To detect missing persons in images, videos, and
posts, data is manually or semi-supervisedly annotated
for machine learning models.

e Al models use feature extraction to recover facial
landmarks, object identification properties, and
posting text.

c) Al Model Development

Al and ML models are the method's focus:

e Facial recognition datasets will train a CNN to find
missing people in images and videos. Transfer
learning will leverage pre-trained models and increase
accuracy.

e Social media mining will use an NLP model to extract
keywords, hashtags, and attitudes related to missing
people. We'll use sentiment analysis and keyword
extraction.

e Decision trees and random forests will be used to
develop prediction models based on location, age, and
disappearance circumstances. These models will
predict the likelihood of finding missing people in
certain locations or conditions.

e YOLO (You Only Look Once) and Faster R-CNN
object identification models will be used to find
missing people in public surveillance footage. These
algorithms will learn to detect and track people across
video frames.

d) Integration of Al Models

Consolidating the created Al models into a framework that
processes face photographs, social media data, and video
surveillance will improve system accuracy. It will involve:

e Combining data from many sources to create a
missing person profile.

e Combining Al models to better decision-making.
Facial recognition and social media data analysis can
confirm missing person sightings.

e The technology will evaluate live security footage and
social media posts to provide law enforcement with
immediate information.

IV. SYSTEM DESIGN

To analyze and find missing people, the "Al-based Missing
Person Detection System" design must include numerous Al
models, data sources, and components. The system architecture
includes data collection, preprocessing, Al model building, data
fusion, user interface, and deployment. The Al-driven Missing
Person Identification System uses facial recognition, social
media analysis, item identification, and machine learning. Ethics
support responsible and equitable system use, while modularity
ensures adaptability, scalability, and real-time functionality.
This method can help law enforcement find missing people
faster and more accurately by combining data from several
sources and using real-time processing.
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Fig 2: System Architecture
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V. RESULTS AND DISCUSSION

The Al-driven Missing Person Detection System's output
includes multiple execution snapshots showing its many
interfaces and functions. Each screenshot shows the system'’s
functionality from the user and official authorities' perspectives.

Visitors first see the Home Page when they enter the system.
It allows users and authorities to login or register and navigate
quickly to different sites.

A secure login for law enforcement officers to access
restricted sites including the police dashboard and case
registration.

This interface summarizes ongoing cases, including missing
persons. It lets police monitor cases, validate registrations, and
change active investigation status.

Police can input a missing person's description, last known
location, and time of disappearance.

The Police Dashboard of Registered Cases lists all registered
cases so authorities may track their progress and change
statuses.

This interface lets law enforcement officers mark a missing
person as "Found" or "Not Found," updating the case in real
time.

The user login page lets registered users access their
accounts, while the registration page lets new users register with
personal and contact information.

Sample Data for User Registration and Confirmation
Message for Database Storage: The system includes sample data
for registration and displays a confirmation message after
processing the user's information.

After logging in, users may record missing people, check
case statuses, and follow progress on their dashboard.

The system alerts law enforcement and updates the user's
dashboard if it matches a missing individual via facial
recognition or social media research.

Authorities can monitor and change case progress in real
time.

This page analyzes input to reveal public opinion on the case
and its handling.

Charts and graphs show case data and progress to help
authorities make data-driven decisions.

This page confirms and stores user and case data for future
reference.

This interface lets users contact support for help or report
issues.
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V1. CONCLUSION

A. Summary of Findings

The Al-driven Missing Person Detection System uses
advanced artificial intelligence algorithms to quickly identify
and retrieve missing people. The technology uses facial
recognition, social media mining, and video surveillance
analysis to search many data sources for missing people. The
modular architecture allows flexibility, scalability, and real-time
processing, making it suitable for public surveillance and police
enforcement. Predictive analytics can help find missing people,
and the system's capacity to cross-reference data streams like
facial recognition and social media material improves
identification accuracy. Law enforcement can find missing
people faster and better with the approach. Effective data
privacy policies and model updates make the system work. The
combination of numerous technologies and an intuitive interface
can help integrate this solution into public safety frameworks.
The Al-driven Missing Person Detection System might speed up
missing person investigations and improve public safety.

B. Future Work

Although there are areas where the Al-based Missing Person
Detection System may improve, it has great promise. As facial
recognition technology progresses, future generations may use
algorithms that can recognize people in low-light or partially
visible conditions. Multispectral cameras or 3D facial
recognition may increase identification accuracy. Future
generations of the system may include 10T devices like wearable
trackers, smartwatches, and sensors to monitor people in real
time. This might improve missing person identification,
especially for youngsters and disabled people.

Multilingual Support: Social media analysis skills for
numerous languages and dialects would boost the system's
global relevance. Advanced natural language processing can
understand and analyze posts in several languages, broadening

the system's reach. Law enforcement, non-governmental groups,
and the public might work together to enhance the system. A
single platform might improve real-time data interchange,
speeding up missing person investigations.  Future
improvements may leverage explainable Al to increase system
trust and transparency. This would help customers understand
forecasts and matches, reducing errors and boosting system
confidence.
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