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Abstract 
Thousands of children are reported missing in India every year, and a significant proportion of these cases remain 
unresolved due to the difficulty of identifying children across large populations. Traditional search methods are 
time-consuming and often ineffective when dealing with large image datasets. To address this challenge, this study 
proposes an automated missing child identification system using deep learning–based facial recognition.The 
proposed system enables the public to upload photographs of suspected missing children through a centralized 
online portal along with location information and remarks. The uploaded images are automatically compared 
with images stored in a database of reported missing children. The system then identifies the most probable match 
by analyzing facial features extracted from the images.A Convolutional Neural Network (CNN) based approach 
is utilized to perform facial feature extraction. Specifically, a pre-trained VGG-Face deep architecture is employed 
to generate robust face descriptors from input images. Unlike conventional deep learning pipelines that rely solely 
on CNNs for classification, the proposed framework uses the CNN model primarily as a feature extractor. The 
extracted facial embeddings are then classified using a Support Vector Machine (SVM) classifier to determine the 
identity of the child.The use of VGG-Face enables the system to generate highly discriminative facial 
representations that remain robust against variations such as lighting conditions, image noise, facial pose, 
occlusions, and gradual facial changes due to aging. Experimental evaluation was conducted on a dataset 
consisting of 43 missing child cases. The results demonstrate that the proposed method achieves a classification 
accuracy of 99.41%, outperforming several traditional face recognition techniques for missing child 
identification.The proposed approach provides an efficient and scalable solution for assisting law enforcement 
agencies and the public in locating missing children, thereby improving the likelihood of successful recovery. 
 
Keywords 
Missing Child Identification, Deep Learning, Face Recognition, Convolutional Neural Network (CNN), VGG-
Face, Support Vector Machine (SVM), Image Classification, Facial Feature Extraction, Child Safety Systems. 
 
Introduction 
Children are an essential part of society and 
represent the future development of any nation. 
Ensuring their safety and well-being is therefore a 
major social responsibility. However, the number of 
missing children cases has been increasing 
worldwide, particularly in developing countries such 
as India. Children may go missing due to several 
reasons including kidnapping, human trafficking, 
accidental separation, or running away from home. 
Despite significant efforts from law enforcement 
agencies and social organizations, a large number of 
missing children remain untraced.Traditional 
methods used for identifying missing children 
generally involve manual investigation, public 
announcements, printed posters, and media 
broadcasts. Although these approaches play an 
important role in spreading awareness, they often 
require considerable time and human effort. 

Furthermore, these methods are not efficient when 
dealing with large databases of images or when a 
child is located in a different region after a long 
period. Changes in appearance caused by aging, 
variations in lighting, facial expressions, or poor 
image quality can also make identification more 
challenging.Recent advancements in Artificial 
Intelligence (AI) and Deep Learning have 
introduced new possibilities for solving such 
complex problems. Face recognition technology has 
emerged as a reliable biometric technique that 
identifies individuals based on their unique facial 
characteristics. Modern deep learning models, 
especially Convolutional Neural Networks (CNNs), 
have demonstrated excellent performance in 
extracting meaningful features from images and 
recognizing faces under various environmental 
conditions such as pose variations, illumination 
changes, and occlusions.This research proposes a 
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Deep Learning-Based Face Recognition System for 
Missing Children Identification that automates the 
process of recognizing and matching faces with a 
database of registered missing children. The system 
is implemented using Python within an Anaconda 
environment, which facilitates efficient package 
management and development. A web-based 
platform built using the Django framework allows 
users to upload, manage, and search missing 
children records.In the proposed system, users such 
as parents, guardians, or authorities can upload 
images and details of missing children to a 
centralized database. The system utilizes OpenCV 
for image processing and face detection. When a 
new image is uploaded or captured through a 
camera, the system detects the face, extracts its 
features using deep learning models, and compares 
them with stored images to identify possible 
matches.An additional feature of the system is the 
automatic email notification service, which uses 
SMTP protocols to alert registered users whenever a 
matching face is detected. This immediate 
notification helps authorities or guardians take quick 
action. The system architecture includes several 
modules such as image acquisition, preprocessing, 
face detection, feature extraction, classification, and 
notification services.Overall, the proposed system 
offers an efficient and scalable approach for 
identifying missing children by integrating deep 
learning techniques with modern web technologies. 
It reduces manual effort, improves recognition 
accuracy, and supports faster identification. 
Literature Survey 
Several studies have been conducted in the field of 
face recognition to improve identification accuracy 
and robustness. Early approaches focused on 
handcrafted feature extraction techniques such as 
Histogram of Oriented Gradients (HOG) and Scale-
Invariant Feature Transform (SIFT). Although these 
techniques were computationally efficient, their 
performance was often affected by variations in 
lighting, pose, and background conditions.With the 
advancement of deep learning, Convolutional 
Neural Networks (CNNs) have become the most 
widely used approach for face recognition tasks. 
CNN models can automatically learn hierarchical 
features from images, enabling them to achieve 
higher accuracy compared to traditional 
methods.Research studies have introduced several 

deep learning architectures such as DeepFace, 
VGGNet, and FaceNet, which have achieved 
significant improvements in facial recognition 
performance. These models are capable of 
extracting highly discriminative facial features that 
remain robust even under challenging conditions 
such as pose variations and illumination 
changes.However, many existing studies primarily 
focus on improving algorithmic accuracy rather than 
implementing complete systems for practical 
applications. Most research works do not integrate 
user interfaces, centralized databases, or real-time 
notification mechanisms required for real-world 
deployment.The proposed system attempts to 
overcome these limitations by combining deep 
learning-based face recognition with a web-based 
platform and automated notification functionality, 
thereby creating a more practical and user-friendly 
solution for missing children identification. 
Face Recognition Based Missing Children 
Identification System 
The identification of missing children is a serious 
social challenge that requires efficient and reliable 
technological solutions. Traditional identification 
methods depend largely on manual investigation and 
record verification, which are often slow and 
inefficient. As the number of missing children cases 
increases, there is a growing need for automated 
systems capable of identifying individuals quickly 
and accurately.Face recognition technology 
provides a promising solution for this problem. It 
uses distinctive facial features to identify individuals 
by comparing their images with stored data. With the 
advancement of artificial intelligence and computer 
vision, face recognition systems have become more 
accurate and reliable for real-world applicationsThe 
proposed system focuses on identifying missing 
children by analyzing facial images and comparing 
them with a database of registered missing children. 
The system performs several key operations, 
including image preprocessing, face detection, 
feature extraction, and face recognition.By 
integrating modern technologies such as machine 
learning and web-based platforms, the system 
reduces human effort and improves the speed of 
identification. This approach can assist law 
enforcement agencies and social organizations in 
locating missing children more efficiently. 
System Overview and Block Diagram 

 
Face Recognition Based Missing Children Block 
Diagram 

The Face Recognition Based Missing Children 
Identification System is designed to automatically 
identify individuals by analyzing their facial 
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features. The system processes images obtained 
from cameras or uploaded by users and compares 
them with a stored database of missing children. 
The system operates through several stages: 

1. InputImageorVideo 
The system receives images or video streams from 
cameras, surveillance systems, or uploaded files.  

2. ImagePreprocessing 
The captured images are enhanced through resizing, 
normalization, and noise reduction to improve 
quality.  

3. FaceDetection 
The system detects the facial region using 
algorithms such as Haar Cascade classifiers.  

4. FeatureExtraction 
Important facial characteristics are extracted using 
techniques such as LBP or CNN-based methods.  
Face Detection 
Face detection involves locating and isolating the 
facial region within an image. This step removes 
unnecessary background information and ensures 
that only relevant facial data is processed.In the 
proposed system, face detection is performed using 
Haar Cascade classifiers, which are trained to 
identify facial patterns based on predefined features. 
These algorithms scan the image at different scales 
and detect areas that resemble human faces. 
Accurate face detection is essential because errors at 
this stage may affect the performance of feature 
extraction and recognition processes. 
Feature Extraction 
Feature extraction is the process of identifying 
unique characteristics from a detected face and 
converting them into numerical representations. 
Instead of analyzing the entire image, the system 
focuses on important facial components such as the 
eyes, nose, mouth, and facial contours.Techniques 
such as Local Binary Patterns (LBP) or deep 
learning-based CNN models are used to extract 
these features. The resulting feature vectors 
represent the identity of individuals and are used for 
comparison during recognition. 
Face Recognition 
Face recognition is the final stage where the system 
determines the identity of a person by comparing 
extracted features with stored database records.The 
system calculates similarity between feature vectors 
using distance-based methods or machine learning 
classifiers. If the similarity score exceeds a 
predefined threshold, the system identifies the 
individual as a match; otherwise, the face is 
classified as unknown. 
Face Recognition Techniques for Missing 
Children Identification 
Face recognition techniques play a critical role in 
developing automated systems for identifying 
missing children. With the growing number of 
missing cases, traditional identification methods are 
no longer sufficient to handle large datasets 
efficiently.Face recognition technology identifies 

individuals by analyzing unique facial 
characteristics. Over time, several techniques have 
been developed to improve the accuracy and 
robustness of face recognition systems.These 
methods range from traditional feature extraction 
approaches such as Local Binary Patterns (LBP), 
Histogram of Oriented Gradients (HOG), and Scale-
Invariant Feature Transform (SIFT) to modern deep 
learning techniques such as Convolutional Neural 
Networks (CNNs).This chapter discusses different 
face recognition techniques and their contributions 
to improving the reliability and performance of 
missing children identification systems. 
Image Processing Techniques 
Image processing techniques are used to improve the 
quality of input images before they are analyzed by 
recognition algorithms. Images captured from real-
world sources may contain noise, poor lighting 
conditions, or distortions that can affect recognition 
accuracy.Common preprocessing techniques 
include image resizing, noise reduction, brightness 
normalization, and contrast enhancement. These 
methods help standardize the images and highlight 
important facial features.Effective preprocessing 
improves the performance of face detection and 
feature extraction algorithms, making the 
recognition system more reliable under different 
environmental conditions. 
Face Detection Methods 
Python Programming Language 

 
Fig 1 Python Logo 

Python serves as the primary programming language 
used in the development of the system. It is a high-
level language known for its clear syntax and ease 
of learning. Python supports rapid application 
development and provides extensive libraries for 
machine learning and computer vision. 
WorkingPrinciple: 
Python handles the backend logic of the application, 
processes user requests, communicates with the 
database, and controls the overall functionality of 
the system. 
Django Framework 
Django is a widely used web development 
framework written in Python. It provides several 
built-in features such as authentication, security 
protection, and database management. The 
framework follows the Model–View–Template 
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architecture, which separates application logic from 
presentation. 
WorkingPrinciple: 
Django processes incoming user requests, applies 
the necessary application logic, interacts with the 
database, and generates dynamic responses that are 
displayed to users through web templates. 
Anaconda Navigator 
Anaconda Navigator is a graphical interface 
included in the Anaconda distribution that simplifies 
the management of Python environments and 
packages. It is widely used in data science and 
machine learning applications. 
In this project, Anaconda Navigator is used to create 
and manage the development environment required 
for implementing the facial recognition system. It 
allows easy installation of essential libraries such as 
OpenCV and NumPy.The platform also provides 
access to tools such as Jupyter Notebook and Spyder 
IDE, which support code development and 
experimentation. 
HTML (HyperText Markup Language) 
HTML is used to structure the web pages of the 
application. It defines the layout of forms, buttons, 
text fields, and other interface components. 
WorkingPrinciple: 
HTML forms collect input data from users, such as 
login credentials or missing child information, and 
send this data to the Django backend for processing. 
CSS (Cascading Style Sheets) 
CSS is used to enhance the visual appearance of web 
pages. It controls elements such as colors, fonts, 
spacing, and layout. 
WorkingPrinciple: 
CSS styles HTML elements to create an organized 
and visually appealing interface, improving the user 
experience. 
Visual Studio Code (VS Code) 

 
Fig 2 VS Code Logo 

Visual Studio Code is used as the primary 
development environment for writing and 
debugging code. It supports multiple programming 
languages and provides useful features such as 
syntax highlighting, code completion, and 
debugging tools. 
WorkingPrinciple: 
Developers use VS Code to write, edit, and test 
program code efficiently during the development 
process. 

Web Browser 
Web browsers such as Google Chrome, Microsoft 
Edge, or Mozilla Firefox are used to access and test 
the web application. 
WorkingPrinciple: 
The browser sends requests to the web server and 
displays the response received from the application 
interface. 
OpenCV (Open Source Computer Vision 
Library) 
OpenCV is an open-source computer vision library 
used for performing image processing and real-time 
vision tasks.In this project, OpenCV is used to 
capture images, detect faces using trained classifiers, 
and perform preprocessing operations required for 
facial recognition. 
Its high processing speed makes it suitable for real-
time image analysis applications. 
NumPy (Numerical Python) 
NumPy is a Python library used for numerical 
computation and handling multi-dimensional arrays. 
In this system, NumPy is used to represent image 
data as arrays and perform mathematical operations 
required for feature extraction and comparison. 
The use of NumPy improves computational 
efficiency during the recognition process. 
Algorithms Used 
Face Detection 
Face detection is the process of identifying and 
locating faces within an image or video frame. In 
this project, detection is performed using techniques 
available in OpenCV and the face_recognition 
library. 
The Histogram of Oriented Gradients (HOG) 
algorithm is used to detect facial structures by 
analyzing gradient directions within image regions. 
In some cases, CNN-based detection models may be 
used to achieve higher accuracy. 
Deep Learning-Based Face Recognition 
Face recognition identifies individuals based on 
their facial features. The system uses a pre-trained 
deep learning model from the face_recognition 
library, which is built on dlib’s ResNet 
architecture. 
The model extracts unique facial characteristics and 
converts them into a 128-dimensional feature 
vector, known as a facial embedding. 
Mathematical Representation: 

𝑓(𝑥) = [𝑥ଵ, 𝑥ଶ, 𝑥ଷ, . . . , 𝑥ଵଶ଼] 
 
Where: 

 𝑓(𝑥)represents the facial encoding  
 𝑥ଵ. . . 𝑥ଵଶ଼represent extracted facial features  

Face Matching Using Euclidean Distance 
After generating facial embeddings, the system 
compares the input vector with stored vectors in the 
database. 
The similarity between two feature vectors is 
measured using Euclidean distance: 
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𝑑 = ඥ∑(𝑥௜ − 𝑦௜)
ଶ 

Where: 
 𝑑= distance between two facial feature vectors  
 𝑥௜= input face features  
 𝑦௜= stored database features  

A smaller distance indicates a higher similarity 
between two faces. 
Software Implementation 
This chapter explains the implementation of the 
Face Recognition Based Missing Children 
Identification System. The implementation phase 
converts the proposed system design into a 
functional application capable of processing images 
and identifying individuals.The system is developed 
using Python within the Anaconda environment, 
which provides a stable platform for managing 
dependencies and executing machine learning 
applications.Image processing operations including 
preprocessing, face detection, feature extraction, and 
recognition are implemented using OpenCV and 
NumPy libraries.The application follows a modular 
architecture, where different components operate 
independently but interact with each other to 
perform the complete recognition process. This 
approach improves maintainability and scalability of 
the system. 
Working Methodology 
Image Database 
The system begins with collecting images of missing 
children from sources such as police records, 
guardians, and public datasets. These images are 
stored along with identity information in a 
centralized database. 
Preprocessing 
Before analysis, images undergo preprocessing to 
ensure uniformity. This includes resizing images, 
adjusting brightness, and performing 
normalization.Data augmentation techniques such 
as image rotation and flipping may also be applied 
to improve model robustness. 
Feature Extraction 
Facial features are extracted using methods such as 
HOG or CNN-based feature extraction. These 
methods analyze facial components including the 
eyes, nose, and jawline.The extracted features are 
converted into numerical vectors representing the 
identity of each face. 
Model Training 
A deep learning model such as CNN or FaceNet is 
trained using the extracted feature vectors. The 
model learns relationships between facial features 
and identity labels.Once trained, the model can 
generate embeddings for new input images. 
Face Detection 
When a new image is provided, face detection 
algorithms such as Haar Cascade or MTCNN locate 
the facial region within the image.The detected face 
is cropped and aligned before being passed to the 
recognition module. 

Face Recognition 
The system extracts features from the detected face 
and compares them with stored feature vectors in the 
database. 
Similarity metrics such as Euclidean distance or 
cosine similarity are used to determine whether a 
match exists. 
Alert Generation 
If a match is identified, the system generates an alert 
that includes the child’s identity details and 
detection confidence.This alert may be sent to 
registered users through email notifications. 
Results and Discussion 
Results 
The results obtained from the implementation 
demonstrate that the proposed system operates 
successfully across its different modules. The 
system performance depends on several factors, 
including image resolution, illumination conditions, 
and variations in facial expressions. These factors 
influence the accuracy and reliability of the face 
recognition process.The application enables users to 
register missing child information by entering 
details such as name, age, gender, and image data, 
which are stored in the system database using the 
Django Object Relational Mapping (ORM) 
framework. The backend architecture ensures 
efficient storage, retrieval, and management of 
records.The implemented system successfully 
supports core functionalities such as user 
authentication, data storage, and web interface 
management. The platform can process user 
requests efficiently and maintain structured records 
that can be used for identification purposes. 
Login Interface 

 
Fig 3 Login Page 

The login interface allows registered users to 
securely access the system using their username and 
password. Authentication mechanisms are 
implemented to ensure that only authorized 
individuals can access system resources. This 
security feature prevents unauthorized access and 
helps protect sensitive data stored within the 
application. 
User Registration 
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Fig 4 Registration Page 

The registration module allows new users to create 
accounts by providing personal details such as name, 
username, password, and email address. This 
module ensures proper user enrollment and enables 
secure access to the system. 
User Dashboard 

 
Fig 5 User Dashboard (After login) 

After successful authentication, users are redirected 
to the dashboard interface. The dashboard serves as 
the central control panel where users can perform 
various tasks such as adding missing child records, 
viewing stored data, and managing information 
related to identification processes. 
Administrative Control Panel 

 
Fig 6 Django Admin Login Page (Backend) 

The system also includes a Django administrative 
interface which provides backend access for system 
administrators. Through this interface, 
administrators can monitor user activities, manage 
missing child records, and perform database 

maintenance operations. This module enhances 
system management and ensures efficient control 
over stored data. 
Missing Child Data Entry 

 
Fig 7 Missing Person Details 

The missing child information page allows users to 
enter detailed information related to missing 
children. The form collects essential details such as 
name, age, gender, last known location, and 
photograph. This information is stored in the 
database and serves as the reference dataset for 
future identification processes. 
Face Detection Process 

 
Fig 8 Face Detection 

The face detection module identifies the facial 
region within the uploaded image. Image processing 
techniques are used to detect faces and separate them 
from the surrounding background. This 
preprocessing stage ensures that only relevant facial 
features are passed to the recognition module, which 
improves overall identification accuracy. 
Detection Results Interface 



  ISSN 2277-2685 

IJESR/April-June. 2026/ Vol-16/Issue-2/52-59 

Satwika Raghavi Charla et. al., / International Journal of Engineering & Science Research 

58 
 

 
Fig 9 Detection Result Dashboard 

The detection results dashboard displays the 
outcome of the recognition process. The system 
compares the uploaded image with the stored 
database and determines whether a matching record 
exists. If a match is identified, the corresponding 
child information is displayed to the user for 
verification. 
Email Notification System 

 
Fig 10 Email Alert Notification 

An automated email alert feature is integrated into 
the system to notify users whenever a potential 
match is detected. Once the system identifies a 
match, an email notification is sent to registered 
users or authorities. This feature improves the 
responsiveness of the system and enables faster 
action for locating missing children. 
Discussion 
The results obtained from the implementation 
demonstrate the effectiveness of using the Django 
framework for developing a secure and scalable 
web-based application. The system successfully 
establishes a platform for managing missing 
children records and supporting facial recognition 
processes.The authentication modules, including 
login and registration, ensure secure system access 
and protect sensitive information. The user 
dashboard provides an intuitive interface that 

simplifies interaction with the system and improves 
usability. Additionally, the Django administrative 
panel offers a powerful backend management tool 
for monitoring user activity and maintaining 
database records.The modular architecture adopted 
in the system design enhances flexibility and 
maintainability. Each component operates 
independently while maintaining coordination with 
other modules. This design approach allows the 
system to be easily extended in the future.Despite 
the successful implementation, certain limitations 
remain. The current version of the system primarily 
focuses on establishing the web application 
infrastructure and database management modules. 
Advanced features such as fully automated real-time 
face detection and continuous surveillance 
integration are not fully implemented at this stage. 
Additionally, the accuracy of the identification 
process may depend on the quality of images 
provided by users.Nevertheless, the developed 
system provides a strong foundation for future 
enhancements. The current architecture supports the 
integration of advanced deep learning models and 
real-time monitoring systems in later stages. 
. 
Conclusion 
The issue of missing children represents a serious 
social challenge that requires reliable and efficient 
technological solutions. Conventional identification 
approaches mainly rely on manual investigation and 
disconnected information systems, which often 
require significant time and effort. These traditional 
methods are also prone to errors when dealing with 
large datasets and variations in real-world 
conditions. Consequently, there is a growing need 
for intelligent systems capable of assisting 
authorities in locating missing children quickly and 
accurately. 
This research presented the design and development 
of a Deep Learning-Based Face Recognition System 
for Missing Children Identification. The proposed 
system integrates modern technologies such as 
Python, OpenCV, and deep learning–based facial 
recognition techniques to detect and compare facial 
features from images. By combining these 
technologies with the Django web framework, a 
scalable and user-friendly platform was developed 
for storing and managing missing children 
information.The system allows users to upload 
images and relevant details of missing children, 
which are stored within a structured database. When 
a new image is provided, the system extracts facial 
features and compares them with existing records in 
the database to identify potential matches. Once a 
match is detected, the system automatically 
generates an email notification to alert registered 
users or authorities. This automated notification 
mechanism improves the responsiveness of the 
identification process and helps reduce delays in 
taking necessary action.In summary, the proposed 
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system offers a practical approach for improving 
missing children identification. By combining deep 
learning algorithms, computer vision techniques, 
and web-based technologies, the platform provides 
a reliable and scalable solution that can assist 
authorities and organizations in enhancing child 
safety. 
 
Future Scope 
The proposed system establishes a solid foundation 
for developing a more advanced and automated 
missing children identification platform. While the 
current implementation demonstrates the successful 
integration of web technologies with facial 
recognition algorithms, several improvements can 
be introduced to enhance system functionality, 
scalability, and accuracy.One possible enhancement 
involves integrating the system with real-time 
CCTV surveillance networks. Such integration 
would enable continuous monitoring in crowded 
public areas such as railway stations, airports, and 
shopping centers. When a suspected match is 
detected, the system could automatically alert 
authorities, thereby increasing the chances of 
locating missing children more quickly.Another 
potential improvement is the development of a 
centralized national database that stores records of 
missing children from multiple regions. A 
centralized platform would facilitate better 
coordination between law enforcement agencies, 
government departments, and child protection 
organizations.Future versions of the system could 
also incorporate GPS-based location tracking. When 
a match is detected, the system could automatically 
capture the geographical coordinates, along with the 
date and time of detection. This information would 
provide more actionable insights for 
authorities.Advancements in deep learning can 
further improve the accuracy of the system. The 
implementation of more advanced models such as 
FaceNet, VGG-Face, or other optimized neural 
network architectures could enhance feature 
extraction and recognition performance. These 
models are capable of producing more robust facial 

embeddings that improve matching 
accuracy.Another promising enhancement is the 
integration of age progression techniques, which 
estimate how a child’s facial appearance may 
change over time. This capability would be 
particularly useful for identifying children who have 
been missing for extended periods. 
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