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Abstract. The research presents a Deep Learning and Multiclass SVM-based
approach to locate missing children. Using the FGNET dataset, a CNN model is
trained to analyse new child photos uploaded by users, comparing them against
a database of missing children. A CNN model trained on the FGNET dataset
analyses uploaded images to detect facial matches with a missing child database.
Facial features, including age, are extracted using SVM for classification.
Authorized personnel can review the results for further investigation.
Additionally, a Multiclass SVM classifier extracts facial attributes such as age
and other features from the images. These extracted features are then input into
the CNN to enhance identification. When a match is found, the result is saved for
officials to access, enabling timely intervention. This approach offers a cost-
effective alternative to traditional biometric methods.

Keywords: Deep learning, Multiclass SVM, CNN, facial recognition, FGNET
dataset, missing children, feature extraction.

1. Introduction

The problem of missing children affects many families and communities around the
world. Timely detection and retrieval of these kids are essential, but traditional
approaches usually rely on manual procedures and antiquated technology, which causes
errors and delays. With the advent of sophisticated artificial intelligence (AI)
technologies, particularly in the areas of machine learning and deep learning, there are
now more chances to solve this issue with greater accuracy and efficiency. The system
analyses client-uploaded photos to function. Age and other distinctive facial traits are
extracted by a Multiclass SVM classifier attributes, which are subsequently fed into the
CNN model. Whether the submitted photograph matches any records in the database of
missing children is predicted by the CNN model. This procedure speeds up the recovery
process by allowing authorities to promptly confirm and take action on possible
matches. In order to help police officials finda child any where in India, the application
provides an automatic search function that compares a child's photo with pictures from
missing child cases. When a youngster is located, their most recent photo is contrasted
with the one that the guardian or police submitted when the child vanished .It can be
difficult to match the photos when a child has been missing for along time because
aging can change the face's shape and skin texture These age-related changes must be

© The Author(s) 2025

J. K. Katiyar et al. (eds.), Proceedings of International Conference on Computer Science and Communication
Engineering (ICCSCE 2025), Advances in Computer Science Research 124,
https://doi.org/10.2991/978-94-6463-858-5_103


http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-858-5_103&domain=pdf

1240 B. V. Chowdary et al.

taken into consideration by the algorithm in order to extract traits that do not vary with
age. Because of this, identifying missing children is more difficult than with other face
recognition algorithms. Factors such as posture, orientation, illumination, occlusions,
and background noise can also alter a child's face appearance. Because some may have
been taken from a distance without the child's knowledge, the client's uploaded images
may also be of low quality. A deep learning architecture that takes into account each of
these limitations is created in order to address these issues. Compared to existing
biometric techniques like fingerprint and iris recognition, the suggested approach
provides a more straightforward, economical, and dependable alternative.

A .Existing System

In order to extract facial features, early face recognition approaches usually used
computer vision techniques such as HOG, LBP, SIFT, and SURF. However, when
compared to conventional handmade methods, the use of a Convolutional Neural
Network (CNN) to extract features for facial representations has demonstrated higher
performance in face recognition.

Problems in Existing System:

Overlap of features.

Lack of adaptability.

Expensive

High memory use

B. ProposedSystem
In this work, we present a deep learning-based method for extracting facial features that

combines a missing kid location technique with matching methods based on CNN and
Support Vector Machine (SVM) models. The proposed approach uses facial recognition
technology to help find missing youngsters.

Advantages of the Proposed System:

Cheaper than the current system.

Quick and accurate identification.

A Dbetter level of public safety.

A low rate of false positives.

The ability to scale.

2. Literature survey

1.Harnessing Deep Learning for Missing Child Identification and Recognition
(2024):Examples of representations include supervised phonetic representations (SPR)
and unsupervised phonetic representations (UPR). This work proposes a novel deep
learning-based method for detecting missing children. The need for practical and efficient
identification techniques has grown as a result of worries about child safety and the
difficulties law enforcement has had finding missing children. To correlate reported
sightings or appearances of missing children in public settings, we suggested a
dependable method using convolutional neural networks (CNNs), a deep learning
methodology. Model Selection and Architecture Base CNN Models:Model Selection and
Architecture Base CNN Models:Utilize pre-trained models (such as ResNet, Efficient
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Net, MobileNet) for extracting features.

2. Missing children face identification using Deep Learning(2023): The fundamental
structure of the CNN architecture (common layers) Convolutional Layers: Capture the
edges, textures, and other spatial patterns of the picture. Pooling Layers: Shrink feature
maps to reduce size while preserving important characteristics. Fully Connected Layers:
Classification and other activities require higher-level decision-making. Activation
Functions: The Rectified Linear Unit is used to give the model non-linearity.

3.Missing Children Identification using Face Recognition. (2022): ReLU — Convolution
— Pooling — Completely Connected. The feature maps from the second-to-last layer are
then sent to the Support Vector Machine (SVM) for further categorization.By using
residual blocks with skip connections, the Resnet architecture
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Fig.1. System Architecture

(such as Resnet50) helps avoid the vanishing gradient issue and enables deeper networks.
The SVM is then used to classify the features that were taken out of the global average
pooling layer.Inception-v3: This model is particularly helpful for face recognition
problems since it captures multi-scale characteristics using mixed convolutional kernels
of various sizes (e.g., 1x1, 3x3, 5x5).Mobile Net: Designed for edge devices, Mobile Net
is a lightweight CNN that uses depth-wise separable convolutions to reduce
computational complexity, making it ideal for resource-constrained scenarios.

3.Architecture

As shown in figure 1.
The System Architecture of as IDENTIFICATION OF MISSING CHILD AND

RECOVERY SYSTEM USING MULTICLASS SVM AND DEEP LEARNING
shown above,

Identification of Missing Child and Recovery System Using multiclass and deep learning
.To efficiently identify and recover lost children, a deep learning and Multiclass Support
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Vector Machine (SVM)-based missing child identification and recovery system
architecture comprises multiple stages. First, Convolutional Neural Networks (CNNs) are
used to learn unique patterns that highlight specific facial features in order to extract
detailed features from facial photographs. For additional analysis, these collected
characteristics are subsequently fed into a Multiclass SVM.

4. Modules
. Preprocessing
. Add a Picture
. Extraction of Features
. Look for Image.

4.1.Preprocessing

Since each CNN may have distinct input size requirements, preprocessing raw input
photos for face recognition entails separating the face region and structuring the images
to meet the particular needs of the CNN architecture being utilized. To create the face
recognition database, photos of missing children taken using a digital camera or
smartphone are arranged into distinct instances. To extract the face photos for input,
each image's face region is identified and cropped.

4.2.Add a picture

A nationwide platform for keeping track of missing children's details and images is part
of the system. The concerned officer uploads the child's photo and the FIR information to
the portal when a child disappears. Additionally, anyone can contribute pictures of any
youngster they think is odd, along with information about the child's location, time,
landmarks, and remarks. Client shared images are automatically compared to those of
children who have been reported missing. The concerned officer receives an alert email
and the notification shows on their login screen if a similar photo with a high enough
score is discovered

4.3.Extraction of Features

Make use of a deep learning model trained on a dataset for facial recognition

4.4.Look for Image

The technology uses a user-uploaded photo of a suspected youngster to generate a
template vector of the image's facial features. The technology shows the closest
matching photo if a match is discovered in the database and notifies the concerned
officer via email or their portal. Likewise, the suggested technology would allow the
officer to examine the database at any time for possible matches.

5. Implementation

The system is structured into several key components:

5.1.Data Collection:

Gather images of children, including both missing and non-missing individuals. The
dataset should contain labelled information, such as child ID, name, and status (e.g.,
missing or found).

5.2.Preprocessing

It is used to maintain consistency and enhance the model's performance. Standardize the



Identification Of Missing Child And Recovery System Using ... 1243

size of the images. Apply detection techniques to crop out irrelevant areas and focus on
the face region. Ensure proper labelling of the images to reflect the missing status or
identity.

5.3. Feature Extraction

Employ a deep learning model like Convolutional Neural Networks (CNNs) (e.g.,
MaxPooling2D, Dense, Dropout, Activation, Flatten, Conv2D, Sequential) that has been
pre- trained on a large dataset (such as ImageNet) to extract facial embeddings. Fine-
tune the model on your specific dataset to improve feature representation.
5.4.Classification

The features extracted by the deep learning model are input into a multiclass SVM. A
multiclass SVM enhances the standard SVM by combining several binary classifiers
using methods like "one-vs-one" or "one-vs- all."

5.5.Matching System

Compare the embeddings of identified individuals with those in the database using
similarity measures. The system calculates similarity scores between feature vectors to
find the closest match. The Multiclass SVM then predicts the most probable match
based on these comparisons. find the closest match. The Multiclass SVM then predicts
the most probable match based on these comparisons.

5.6.Recovery System

The system detects and matches missing children from photographs by analysing
facialfeatures and characteristics, using deep learning for feature extraction and
multiclass SVM for classification.

6.Results And Outputs

The Following pictures shows that Client can add missing child details by clicking the
"Client Upload Suspected Child" link in the below screen to access the page.

1l Recovery System Using Milticlass SVM
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Fig.2. Client Upload Suspected Child
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Now we can try with another image to check the match image in the database.
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Click "official login" now, and the administrator can log in by entering "admin" and
"password." The screen below will appear after selecting the "login" button.
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Officials can view all the information on the screen above and take action to locate the
child.

7 Conclusion

Identification of Missing Child and Recovery System is suggested that uses a support
vector machine (SVM) classifier to classify various child groups and a potent CNN-based
deep learning technique for feature extraction. A deep learning model built on feature
representations of children's faces is used to assess the system. The system performs better
when CNN-based image features are extracted and used to train a multiclass SVM. The
system's effectiveness is tested using children's photographs under varying lighting
conditions, noise, and different ages. This will assist parents and law enforcement in their
investigation of a missing child. The proposed system offers a simpler, more cost-
effective, and reliable solution compared to other biometric methods such as fingerprint
and iris recognition.
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