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Abstract

The safety of children has become an increasing social concern as incidents and risks continue
to rise highlighting an ongoing issue. With this motivation we have come up with HARISIL
HARISI integrates several techniques to offer an innovative solution by employing Internet of
Things (IoT) monitoring sensors along with artificial intelligence.

This smart system combines a wearable device equipped with GPS, motion sensors, crying
detection, a microphone, camera, SOS button, and health monitoring sensors all remains
constantly connected to the parent’s phone through a mobile app developed for the system
allowing them to track their child and receive a real time notification.

This project outlines how hardware and software integrate to provide parents with accurate
information about their child’s location and safety status. HARISI demonstrates how modern
technology can be used for child protection, parents’ peace of mind and to expand safety
measures in everyday life.

Keywords: GPS, Child Safety, Real-time Alerts, Artificial Intelligence, [oT, Sensors,
Wearables.

Résumé

La sécurité des enfants est devenue une préoccupation sociale croissante car les incidents et
les risques ne cessent d’augmenter mettant en évidence un probléme persistant. Avec cette
motivation nous avons mis en place HARISI.

HARISI integre plusieurs techniques pour offrir une solution innovante en utilisant des
capteurs de surveillance de I’Internet des Objets (IoT) ainsi que I’intelligence artificielle.

Ce systeme intelligent combine un dispositif portable équipé du GPS, de capteurs de
mouvement, de détection des pleurs, d’un microphone, d’une caméra, d’un bouton SOS et de
capteurs de santé qui restent tous constamment connectés au téléphone des parents via une
application mobile développée pour le systeme permettant de suivre leur enfant et de recevoir
une notification en temps réel.

Ce projet décrit comment le matériel et le logiciel s’intégrent pour fournir aux parents des

informations précises sur la localisation et I’état de sécurité de leur enfant. HARISI démontre




comment la technologie moderne peut étre utilisée pour la protection des enfants, la
tranquillité d’esprit des parents et pour renforcer les mesures de sécurité dans la vie
quotidienne.

Mots-clés : GPS, Sécurité des enfants, Alertes en temps réel, Intelligence artificielle, IoT,

Capteurs, Objets portables.
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Chapter 1:
introduction




1. General context:

Every year children disappear on the way home from school in the streets of their
neighborhoods or while playing just outside their front doors it does not take thousands of cases
to cause panic just one missing child is enough to shake a community but in reality the numbers

are much higher.

In Algeria, the situation is no less alarming than in the rest of the world, since launching its
free hotline 1111 and the “Alo Tofoula” mobile app the National Authority for the Protection
and Promotion of Childhood (ONPPE) has received over 248,000 alerts related to children at
risk. Whether its attempted kidnappings, lost children, children found wandering in public
places, or signs of abuse which indicate no environment is completely safe nor is any ordinary

looking moment immune from the possibility of danger.

Despite awareness campaigns legal reforms like Law 15-12 and stronger punishments for
crimes against minors however laws punish after, Hotlines can only respond once a child is

already in trouble what is missing is a system that acts before it is too late.

There are also quiet moments of uncertainty that never reach the news but every parent knows
and remembers by heart the panic of a child not returning home at the usual time and even if

they have a phone they aren't answering

That’s where HARISI comes this project isn’t just a GPS tracker it’s an attempt to redefine
what child protection can mean in the age of Al and IoT by combining geolocation, transport
detection, crying recognition, health sensor, an SOS button, camera, microphone and real-time
alerts.

HARISI is designed to act not after something goes wrong but the moment something feels

wrong in a world where seconds can make the difference between safety and tragedy, HARISI

is built to monitor and protect so that more children return safely to their families.




2. problem statement:

Before tracking devices became common many Algerian parents followed their children to
school or waited for them at the school gate. This traditional method was time consuming but
reliable. Today however as more parents work or manage multiple responsibilities this kind of
direct supervision is no longer realistic for many families.

In response, some parents have turned to digital safety tools mainly GPS trackers and
smartwatches with basic location tracking and calling features. While these devices offer some
reassurance they are extremely limited in function. Most of the time they only display the
child’s location or allow the parent to call the child but this depends entirely on whether the
child hears the call, feels safe enough to answer, or is even able to respond at all, If a child is in
danger calling may not be possible or may come too late.

Beyond that, these devices require the parent to stay constantly alert checking the app manually
and interpreting every movement on their own, they do not notify the parent if something
unusual happens nor do they help detect risk unless the child takes action.

In addition, most of other existing devices are not locally supported, according to my research
child safety devices in Algeria are limited and lack active intelligent systems that assist parents

in recognizing problems early and responding in real time.

3. project motivation:

In the technology field much attention has been given to entertainment, productivity, and health
and even in the safety domain efforts often focus on protecting homes, vehicles, and businesses
While these are valid priorities the lack of innovation in child safety remains concerning
especially considering this is a daily struggle for many Algerian families where most children

walk to school families still rely on physical presence or luck to keep their children safe.

This project was not created out of academic interest alone It was motivated by a real concern
that Algerian families know well. In recent year Algeria has witnessed several distressing child

disappearance cases. In 2023 “Wassim” a three year old boy disappeared in a forest area in
3




SKIKDA and was found after a long and stressful search, around the same time in BEJAIA a
five year old child went missing near a river, in May of this year “Marwa Boughachich” a 12
years old disappeared after leaving her school in CONSTANTINE and is still missing to this
day. These cases represent just a few of many.

Inspired by real events and designed to support real families. Our hope is not to replace anyone’s
role or exaggerate what technology can do but simply to offer a meaningful support where it is

most needed.

4. Project Objectives and Goals:

The purpose of this project is to develop a smart safety system designed to help parents protect
their children remotely whether the parent is at home at work or elsewhere. By combining a
wearable device with a mobile application, the system aims to provide real time alerts when a
child faces a potentially unusual or risky situation.

More specifically the main objectives of this project are:

e To design a wearable device that includes a GPS, a microphone, a camera, motion
sensors, an SOS button, and basic health monitoring all within a single practical device.

e To develop a mobile application that enables parents to receive instant alerts, monitor
their child's location and remotely activate specific features like the microphone or
camera when needed.

e To notify parents immediately when such events occur reducing dependence on constant

manual checking or on the child's ability to communicate during emergencies.

e To offer a system that is simple to use and affordable for Algerian families especially

those who face challenges like walking long distances to school or having limited

supervision.




5. Methodology:

The HARISI project followed a custom hybrid methodology inspired by prototyping,
incremental and agile development. The team collected and analyzed data then fixed the
problem in an iterative way this approach was chosen because it allowed us to find additional
solutions and improvements along the process.

This section presents the logical structure followed to build the HARISI child safety system.
5.1. research phase:

Before initiating we did a two-part research study:
¢ Real Case Examination: we analyzed real cases of missing children in Algeria to
understand where and how these incidents typically occur focusing on patterns.
e Market & Technology Review: we studied existing child safety tools both globally
and within the Algerian market including smartwatches and GPS devices. Special
attention was given to identifying their technical limitations and the lack of local

support.
5.2.design phase:

In this phase we began shaping the system’s features by putting together initial ideas for both
the hardware and software a basic UI/UX design for the mobile application was created to

visualize the parent interface but since we followed an iterative method changes occurred.
5.3.tools phase:

We then selected and evaluated the electronic components required to build the prototype this
phase experienced several revisions due to cost, availability, energy management and

compatibility.
5.4.development phase:

this stage was parallel with the tool phase the main development blocks included:




e Al Subsystems: separate training and integration of models for crying detection and
transport mode recognition.

e The frontend application: developed using Flutter. The mobile app displays GPS
tracking, child profiles, notifications, and remote controls for the device (camera,
microphone).

e The backend system: built with Django. The backend handles user management,
Firebase Cloud Messaging for notifications, and supports the Al functionality
integrated into the app.

¢ Firebase: Firebase was used as a database and storage service to link parent account

with the child’s device.

5.5. Integration and Testing phase:

Once everything was ready we began assembling and testing the complete system
hardware, Al, mobile app, and cloud services to check that they work together.

The system was tested to verify:
¢ Real time notifications.
e Accuracy of Al models in the real world.
e GPS tracking precision.

e Sensor reliability and response time.

6. Thesis organization:
Our thesis is structured in the following way:

e Chapter 2 presents a review of the key techniques and technologies related to our

project focusing on artificial intelligence and IoT.




e Chapter 3 describes the overall conception and design of the HARISI system including
its hardware architecture, software structure, and user interface considerations it

explains how each system component interacts to ensure full functionality.

e Chapter 4 details the implementation of the system It outlines the tools, programming
languages, components, and shows how the various elements were integrated and tested

to create a functional prototype.




Chapter 2:
Background




1. Introduction:

The previous chapter introduced the thesis. In this chapter we will present the principal concepts
of Artificial Intelligence (AI), Machine Learning, Deep Learning, and Neural Networks along
with the main evaluation metrics used to assess their performance, we will also introduce the
basics of the Internet of Things (IoT).

The concepts and insights covered in this chapter form the theoretical basis to describe and

explain some key terms and tools used in this project.

2. Artificial Intelligence (Al):

is the ability of a machine to behave intelligently, but the way researchers define and approach
this intelligence has differed across time resulting in four main perspectives:
e acting like a human: focuses on designing systems that pass behavioral tests such as
the Turing Test.
¢ thinking like a human: attempts to mimic human cognitive processes.
¢ thinking rationally: based on applying formal logic to reach correct conclusions.
e acting rationally: where the goal is to create agents that can adapt, learn, and make
optimal decisions based on their environment and objectives.
While the rational agent approach has dominated Al research through the so called "standard
model" it faces the alignment problem: the difficulty of perfectly specifying human objectives
to machines, which works for simple tasks but becomes dangerous in real world situations

where systems might achieve their goals through unwanted or harmful ways.

This challenge has led to a shift toward "beneficial machines" that stay uncertain about what
humans really want and therefore act carefully and learn human preferences making sure Al

systems do what humans actually intend rather than just what they were programmed to do [1].

3. Machine Learning (ML):

Machine Learning (ML) represents a major shift in how machines obtain intelligent behavior

moving away from traditional rule based systems unlike earlier approaches where developers




had to manually define precise instructions for every scenario, ML allows computers to learn

directly from experience this method involves feeding large amounts of data into an algorithm

and letting it identify patterns, extract rules, and improve its performance over time.

The term itself was first introduced by Arthur Samuel in 1959 who described it as a way for

machines to learn without being explicitly programmed.

While ML has been around for a long time it has gained much more attention in recent years

due to several factors:

the rapid advancement in computing hardware especially the use of GPUs and

distributed systems which has reduced the time needed to train complex ML models.

the availability of massive datasets often referred to as "big data" has provided the raw

material that learning algorithms require.

continual improvements in algorithmic research [2].

DATA (INPUT)
Traditional ———3» Output
Programming s
Program
DATA (INPUT)
Machine —_—
Learning rogram
Output

Figure 1: Traditional Programming vs Machine Learning [3].

v Based on how the learning process is structured Machine Learning algorithms are typically

categorized into different types:

3.1.Supervised Learning:

10




Supervised learning is the most commonly used machine learning approach the main idea is to
train a model using labeled data where each data point includes both input features and a correct
output often referred to as the “ground truth” the labels are typically provided by human experts

and the algorithm is trained to imitate this expert judgment in future predictions.

The objective of supervised learning is to find a model that can generalize from known
examples to unseen instances by minimizing a loss function through optimization the algorithm

adjusts its internal parameters to reduce the error and improve its accuracy on new

data [4].
Labeled Training Data
l
Training Algorithm
l ---------------------------- ——P Classification
Actual Input Data ————p> Maodel —
——P Prediction

Figure 2: Supervised Learning Process [5].

3.2.Unsupervised Learning:

Unsupervised learning refers to machine learning methods that do not require labeled data the
algorithm learns from the data alone without being guided by any correct answers or annotations
provided by experts instead it tries to identify the hidden structure or patterns within the dataset.
One of the most common types of unsupervised learning is clustering where the goal is to group

similar data points together based on shared characteristics data points within the same group
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are expected to be more similar to each other than to those in other groups another important
category is feature learning which involves discovering useful numerical representations of data
this can help simplify complex data and is especially useful for tasks like dimensionality

reduction or visualizing large data[6].

New input data

Training data Machine . Data grouped into
without target > Learning Maigﬁi&i?:: H ) different
variables algorithm group clusters/groups

L

New data is
allocated one of
the clusters

Figure 3: unsupervised Learning Process [7].

3.3.Reinforcement Learning:

Reinforcement Learning is another form of machine learning that centers around training an

agent to learn from making actions and receiving feedback in the form of rewards.

Like unsupervised learning it does not rely on labeled data but instead learns from the

consequences of its own actions over time.

The core objective of reinforcement learning is to identify a strategy that consistently
maximizes cumulative rewards by trial and error, at each step the agent observes its current
state chooses an action and receives a reward or penalty based on the result this continuous

interaction allows the model to learn which actions are beneficial and which are not.
Reinforcement learning is applicable in dynamic fields such as robotics, game playing, and

autonomous vehicles generally complex real time situations [6].
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Figure 4: Reinforcement Learning Process [§].

4. Deep Learning (DL):

Deep learning is part of ML that allows computer to learn and gain knowledge from experience
by building multiple layers of abstraction so instead of depending on human to set the rules or
features it uses data using neural networks with many layers often referred to as deep neural
networks

these layers work by starting with simple concepts then combining them and through large
amounts of training data the system improves its accuracy and performance without being
manually programmed which makes it suitable for tasks like image recognition, speech

understanding, and natural language processing [9].

Artifical
Intelligence

Machine
Learning

Deep
Learning

Figure 5: Deep learning as part of machine learning and artificial
intelligence [10].
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5. Neural Networks:

Neural Networks are systems made up of simple processing units called nodes or units that are

interconnected and inspired by how biological neurons work.

The artificial neurons communicate by passing signals and the strength of their connections

called weights is what allows the network to learn.

A neural network learns by adapting these weights based on examples or training patterns this
learning process is similar to how synapses in the brain strengthen or weaken in response to
signals. The network doesn't use a fixed program instead its knowledge is stored in the weights

it develops from experience.

The structure of a neural network can be simple or complex often it involves layers where input
data passes through one or more hidden layers before producing an output these networks are
designed to recognize patterns, classify data, or generalize from past experiences to new unseen

situations this ability to generalize is one of the most important qualities of a neural network[11].
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= Pr Inputs = '-"‘;7’ ' B
Lo | ™ @— 12

‘ T Output
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A\ impulses carried \(\é: - 7 Sum  Activation

\ away fromcellbody & W, Function
cell body

Figure 6: Biological versus Artificial Neuron [12].

5.1 Types of Neural Networks:

There are different architectures in neural networks depending on the task these are the main

ones:
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5.1.1. Feedforward Neural Networks (FNN):

FNN also known as Multi-Layer Perceptron’s (MLP) are among the most basic neural
architectures where the information moves in one direction from input to output without
loops and each layer is made up of neurons that receive signals from the previous layer
process them using weights and biases and pass the result to the next layer this structure
allows the network to transform the input and extract features through hidden layers
before making predictions at the output, they are trained using back-propagation and are

widely used for classification and regression tasks[13].

Input Output

Figure 7: Architecture of a Feedforward Neural Network [14].
5.1.2. Convolutional Neural Networks (CNN):

CNN are designed for data that have a grid structure such as images where they use
convolutional layers to extract local features, pooling layers to reduce dimensionality
and improve generalization and fully connected layers to finalize the classification or

regression.

CNNs benefit from local connectivity, weight sharing, and translation invariance,
which make them highly effective for tasks like image recognition and medical image

analysis [13].
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Input Convolution Pooling Fully Connected Qutput

Feature Extraction Classification

Figure 8: Architecture of a Convolutional Neural Network [15].
5.1.3. Recurrent Neural Networks (RNN):

RNNs are designed to process sequential or time dependent data. unlike
feedforward networks RNNs have cyclic connections that allow information to be
passed from one time step to the next giving the network a form of memory where
each unit receives not only the current input but also the hidden state from the
previous step which helps it learn both short and long term dependencies. This
structure makes RNNs particularly useful in tasks such as language modeling,

machine translation, and speech recognition [13].

Input Hidden Hidden Output
Layer Layer Layer Layer

Figure 9: Architecture of a Recurrent Neural Network [16].

6. Evaluation Metrics:

Evaluation metrics are used to measure using quantitative criteria how well a model performs

by how accurate and reliable the system is when making predictions these metrics help
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determine how well a model is able to make correct predictions and are essential for comparing

different models or tuning them for improved accuracy [17].

Some of the most common evaluation metrics:

A. Confusion Matrix:

A confusion matrix is a table that summarizes the performance of a classification algorithm

by showing the relationship between predicted and actual values by dividing them into four

categories:
e True Positive (TP): Correctly predicted positive cases.
o False Positive (FP): Incorrectly predicted as positive.
e True Negative (TN): Correctly predicted negative cases.

o False Negative (FN): Incorrectly predicted as negative.

CNN Test Confusion Matrix
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421927 15617

Walk

300000
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- 200000
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- 28001 147269
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- 100000

- 50000

1 |
Walk ‘eehicle
Predicted

Figure 10: Confusion Matrix of the CNN Model on Test Set.
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B. Precision:

Precision measures the number of correctly retrieved positive instances out of all instances

predicted as positive:

Lp

tp + fp )

precision:p =

C. Recall:

Recall also called sensitivity measures how many actual positive cases were correctly identified:

R ll:R = P 2
ecats _tp+fn()

D. F1-Score:

The F1-score is the harmonic mean of precision and recall It provides a balance between them

especially useful when both metrics are important:

P +R

F — :F1=F=2
score *P+R

(3)

E. Accuracy:

Accuracy is the proportion of all correctly predicted instances (both positive and negative)

among the total number of predictions:

tn+tp
tp+tn+fp+fn
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Accuracy: A =
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Internet of things (IoT) is a network where different physical objects are connected together

from physical devices and systems to people and animals all through the Internet by different

protocols and technologies that make communication and exchange of data easier for smart

recognition, tracking, monitoring, and controlling.

IoT is not just a simple network of computers now it evolved into a broader infrastructure that

links devices of all types including smartphones, vehicles, medical instruments, and household

appliances to share information and operate together in real time, we can address the “things”




via sensing equipment and can be managed regardless of the communication medium used such

as RFID, wireless networks or other technologies.
IoT have three main modes of interaction:

1. people-to-people,

2. people-to-things, and

3. things-to-things.

Briefly IoT is objects becoming smart by gaining the ability to make context aware decisions,

share information, and access collective intelligence [18].

Anything
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Figure 12: Dimensions of [oT [19].

7.2 Characteristics:

e Interconnectivity: any object can connect and communicate within global information

networks facilitating data exchange.
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Things-related Services: it provides services linked directly to physical objects respecting
limitations such as privacy protection and maintaining consistency between physical and

digital representations.

Heterogeneity: includes diverse devices built on various hardware and network

technologies effectively interacting despite their differences.

Dynamic Changes: devices frequently change states such as switching between active and
inactive modes or connecting and disconnecting including location and speed can also

change rapidly even the numbers of devices can change.

Enormous Scale: it involves a significantly larger scale of interconnected devices
compared to traditional internet system and managing and interpreting the substantial

amount of data generated can be critical for practical applications.

Safety: safety includes protecting personal data and physical well-being by securing

devices, networks and the data exchanged across them.

Connectivity: it ensures network access and compatibility allowing devices to reliably

produce and consume data across diverse platforms [18].

7.3 Architecture:

The architecture of IoT is composed of several interconnected layers each with a specific role

[18].

a) Smart Device / Sensor Layer:

The foundational layer of the IoT architecture consist of physical smart objects with sensors

that connect the physical world to the digital world by collecting real-time data such as

temperature, pressure, movement, or humidity some of this sensors also include internal

memory to temporarily store measurements, they can be specialized depending on their purpose.
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To transmit the collected data sensors rely on different types of network technologies include
Local Area Networks (LAN) like Wi-Fi or Ethernet, Personal Area Networks (PAN) such as
Bluetooth and ZigBee, or even Wide Area Networks (WAN) like GSM and LTE.

b) Gateways and Networks:

As IoT systems generate a massive volume of data therefore a powerful network infrastructure
is essential so this layer serves as a transport medium between the sensors and other system

components

Different protocols and technologies are used to support communication including both wired

and wireless networks allowing for machine-to-machine (M2M) interactions.

To support varied 10T services the system may include private, public, or hybrid network

configurations.

C) Management Service Layer:

This layer handles the processing and analysis of the data collected from sensors providing

essential services such as device management, rule based decision making, and analytics.

It includes business rule engines that help interpret real-time events and trigger appropriate

responses such as detecting emergencies or managing supply chain operations.

Analytics tools like in-memory processing or streaming analytics allow fast analysis of large
volumes of data as well as data filtering, anonymization, and synchronization to protect
sensitive information while maintaining system efficiency.to make sure that only relevant and

useful data reaches the upper layers for application.
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d) Application Layer:

At the top of the architecture this layer includes the user facing applications and services built

on [oT data they cover multiple domains including transportation, smart buildings, healthcare,

agriculture, retail, environmental monitoring, and emergency response.

Management
Service
Layer

Gateway
and Network
Layer

Sensor
Layer

Figure 13: Architecture of IoT [20].

7.4.Challenges:

The Internet of Things still faces several keys these include:

e Standardization: which is the lack of universal protocols causing devices and systems to

struggle with harmonious communication and data exchange.

e Scalability: the difficulty of expanding IoT systems to accommodate a massive number of

diverse devices while maintaining performance requires a strong and layered architecture.

e Interoperability: the crucial ability for different devices to communicate regardless of

manufacture which demands compatible security and communication protocols.
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e Security and Privacy: the increasing risks related to data protection and system security
given the vulnerability of interconnected devices to malicious activities requiring strong

encryption and authentication measures.

e Energy Consumption: it is a concern due to the mobile nature and limited power sources

of many IoT objects.

e Service Discovery: Automatically finding and using appropriate services in a dynamic loT

environment remains a challenge for smooth operation [21].

8. Conclusion:

In this chapter we reviewed the essential theoretical principles of the project clarifying core
notions of Artificial Intelligence, Machine Learning approaches, Deep Learning and Neural

Network architectures, evaluation metrics used, fundamentals of the Internet of Thing.

These concepts constitute the essential basis from which the project has been developed.
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Chapter 3: System
Conception and
Design




1. Introduction:

In this chapter, we describe how we designed the HARISI system. We explain the main goals
of the project and how the different parts of the system work together. We also show why we
made certain choices for the system’s structure. This chapter is the plan we followed before

building the real prototype.

2. General Description of the HARISI System:

The HARISI system is a smart solution designed to help parents keep their children safe. It
uses a special device that the child wears which can track their location and send alerts if
something unusual happens. The system is made up of three main parts: the wearable device
for the child, the mobile application for the parents and a cloud service that connects them
together. The device collects important information like the child’s location or sounds around
them and sends this data to the parents through the app. This way parents can always know

where their child is and receive quick notifications in case of any problem.

Safe

Figure 14: General System Overview — Parent and Child Connection in HARISI
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3. System Architecture

The architecture of the HARISI system is based on three main parts: the parent mobile
application, the child’s wearable device and a cloud backend that connects everything
together. The diagram below presents the main modules, actors and user flows within the

system.
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Figure 15: Overview of the HARISI system architecture and main functionalities.
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Each module in the HARISI system is responsible for specific functions as shown in the next

diagram.
« Manage Kids
& e Track Location
= « View TMD
E « Remote
o
< Cam/Mic
a

Receive Alerts
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N

CLOUD BACKEND

i

Firebase DB
Al Cry Detect
Al TMD Model
Storage
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]_\

CHILD DEVICE

/_{

B\
GPS Module
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Camera
Health Sensor
Wi-Fi/SIM808

=/

Figure 16: Core modules of the HARISI system and their main functionalities.

4. Discussion of Design Choices and Constraints

We chose each part of the HARISI system to make it safe, reliable and comfortable for

children. The ESP32 microcontroller lets the device connect to Wi-Fi and work with other

sensors. The GPS module helps parents know where their child is. The microphone and Al

cry detection warn parents if the child is crying. The health sensor checks the child’s vital

signs. We also added an accelerometer with Al TMD to know if the child is walking or in a

vehicle.

All these parts work together inside the device to give the best protection. We tried to keep

the device small and light so children can wear it easily. We also made sure the information is

safe and the device is easy for families to use.
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5. Wearable System Architecture in the HARISI Project

The HARISI system utilizes a flexible wearable device that can take the form of a wristband,
necklace or other accessories depending on the child’s needs. The wearable device
communicates with a dedicated mobile application via the cloud, allowing real time
monitoring and notifications for parents or authorized users. This architecture ensures secure

and efficient data transmission throughout the system.
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Figure 17: Wearable System Architecture in the HARISI Project
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Sequence Diagram
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Figure 18: Overall Sequence Diagram of the HARISI Child Safety System
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7. Conclusion:

This chapter presented the conceptual design of our smart child tracking system, outlining the
system structure, architecture and interfaces. The proposed design integrates wearable devices,
mobile applications and intelligent processing to create a comprehensive child safety solution.
This conceptual framework provides the foundation for the technical implementation phase

where the actual interfaces and detailed implementation will be presented in Chapter 4.
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Chapter 4:
Implementation




1. Introduction:

This chapter represents the final step of our child tracking system project, presenting the
development tools, programming languages, hardware components, and materials used during
the implementation phase. Our system integrates embedded programming, mobile
development, web services, and machine learning to create a comprehensive tracking
solution. The following sections detail our technological choices and their integration

approach.

2. Software Implementation

2.1. Development Tools and Platforms

e Arduino IDE: is an open-source, free development environment that allows users to edit,
compile, and upload C language programs to an Arduino board via a USB port. It also
includes a serial monitor for communication with the board while the program is

running.[22]

ARDUINO

Figure 19: Arduino logo

e Visual Studio Code: is a lightweight but powerful source code editor which runs on your
desktop and is available for Windows, macOS and Linux. It comes with built-in support
for JavaScript, TypeScript and Node.js and has a rich ecosystem of extensions for other
languages and runtimes (such as C++, C#, Java, Python, PHP, Go, .NET), used mainly for

Flutter/Dart mobile application development.[23]
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Figure 20: VS code logo

GitHub: is a web-based interface allowing real-time collaboration. It encourages teams to

work together in developing code, building web pages and updating content.[24]

GitHub

Figure 21: GitHub logo

Firebase: is Google’s mobile application development platform that helps you build,

improve, and grow your app. [25]

Firebase

Figure 22: Firebase logo

Kaggle: it is an online community of data scientists and machine learning engineers, allows

users to find datasets they want to use in building AI models, publish datasets, work with
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other data scientists and machine learning engineers, and enter competitions to solve data

science challenges. [26]

kaggle

Figure 23: Kaggle logo

Canva: is an online graphic design platform that enables users to create a variety of visual
content, such as user interface mockups, presentations, and infographics, quickly, easily, and

without the need for advanced design skills. [27]

Figure 24: Canva logo

2.2. Programming Languages:

e Python: is a high-level, interpreted, object-oriented language with dynamic semantics. Its
flexible data structures and dynamic typing make it ideal for rapid development and

integrating existing components. [28]

& python’

Figure 25: Python logo
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e (C++: is an object-oriented programming (OOP) language that is viewed by many as the

best language for creating large-scale applications. C++ is a superset of the C language.[29]

Figure 26: C++ logo

e Dart: is a client-optimized language for developing fast apps on any platform used by
Flutter framework. Its goal is to offer the most productive programming language for multi-
platform development, paired with a flexible execution runtime platform for app

frameworks.[30]

Dart

Figure 27: Dart logo

2.3 Frameworks and Libraries

e Django: is a high-level web framework based on Python, designed to promote rapid
development and clean, pragmatic design practices. Developed by experienced
programmers, it handles many aspects of web development, allowing developers to
concentrate on building their applications without having to reinvent common

functionalities. Django is free and open-source, supported by an active community. [31]

Figure 28: Django logo
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e Flutter: is an open source framework for building beautiful, natively compiled, multi-

platform applications from a single codebase.[32]

Figure 29: Flutter logo

e TensorFlow: is an open-source library for numerical computation, large-scale machine
learning, deep learning, and other statistical and predictive analytics workloads. This type
of technology makes it faster and easier for developers to implement machine learning

models, as it assists the process of acquiring data, serving predictions at scale, and refining

g ;

TensorFlow

future results.[33]

Figure 30: TensorFlow logo

e NumPy: NumPy is the fundamental package for scientific computing in Python. It is a
Python library that provides a multidimensional array object, various derived objects (such
as masked arrays and matrices), and an assortment of routines for fast operations on arrays,
including mathematical, logical, shape manipulation, sorting, selecting, I/O, discrete
Fourier transforms, basic linear algebra, basic statistical operations, random simulation and

much more.[34]
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Figure 31: NumPy logo
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e  OpenStreetMap: is freely licensed under the Open Database License and is commonly
used to make electronic maps, inform turn-by-turn navigation, and assist in humanitarian

aid and data visualisation.[35]

OpenStreetMap

Figure 32: OpenStreetMap logo

3. Hardware Implementation

3.1. Microcontrollers and Modules

v' ESP32-CAM (WROOM-32): The ESP32-CAM is a compact and high-performance
module that integrates an ESP32 microcontroller with an OV2640 camera module.
Measuring only 27 % 40.5 x 4.5 mm, it stands out for its low power consumption, with a
deep sleep current as low as 6 mA. Thanks to its versatile design and DIP package format,
it can be easily integrated into development boards for fast and reliable prototyping and

production.
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Figure 33: ESP32-CAM (Microcontroller + Camera)
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v' ESP32 WROOM-32E: The ESP32 WROOM-32E is a versatile and powerful module
built around Espressif’s ESP32 chipset. It offers dual-core processing, integrated Wi-Fi
and Bluetooth connectivity, and boasts a wide range of peripheral interfaces. Known for
its low-power consumption, the module is ideal for IoT applications, enabling smart

connectivity and robust performance in compact form factors.
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Figure 34: ESP32-WROOM-32E

3.2.Sensors and Peripherals

v MAX30100: is a compact and powerful sensor that brings real-time biometric data to your
fingertips—Iliterally. This low-power, 12C-based module can measure both heart rate and

blood oxygen levels (SpO2).

Figure 35: MAX30100 (Heart rate & SpO: sensor)
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v GPS NEO-6M: is a compact GPS module that integrates a u-blox NEO-6M receiver, a
ceramic antenna, and built-in EEPROM. It is designed for geolocation applications and is
compatible with various microcontrollers such as Arduino and Raspberry Pi. This module

ensures reliable GPS signal reception and configuration retention.
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Figure 36: NEO-6M (GPS module)

v" MPUG050: includes a gyroscope and an accelerometer, allowing us to measure rotation
along all three axes gyroscope, accelerometer, and a Digital Motion Processor .It can
measure angular momentum or rotation along all three axes, static acceleration caused by

gravity, and dynamic acceleration caused by motion, shock, or vibration.
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Figure 37: MPU-6500 (Motion sensor)
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v' Microphone MAX9814: The MAX9814 is a low-cost, high-quality microphone amplifier
with automatic gain control (AGC) and low-noise microphone bias. The device features a
low-noise preamplifier, variable gain amplifier (VGA), output amplifier, microphone-bias-

voltage generator, and AGC control circuitry.
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Figure 38: MAX9814 (Microphone)

4. Mobile application screenshots

The HARISI mobile application helps parents keep their child safe. It shows live location,
health data and smart alerts. Parents can also use the camera and microphone remotely. Below

the main screens are shown with simple explanations.
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Parent Login

Register

Password

Register

Already have an account? Sign In

Figure 39: Register Screen

A clean registration screen for parents to create an account by providing their

name, email, and password, with an option to switch to the sign-in page if

they already have an account.
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Parent Login

Password

-

Sign In

Don't have an account? Register

Figure 40: Sign In Screen

A simple login screen for parents to sign in using their email and password,

with a link to switch to the registration page for new users.

43




amele harimi

My Kids

Notifications

Settings

Help & Feedback

Log Out

f

Home

Figure 41: Sidebar Menu

The main navigation drawer for the parent app, showing the logged-in user’s name and

options to manage kids, view notifications, change settings, access help and log out.
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Peace of Mind

for Every Parent

Harisi keeps your child @
safe with real-time -

tracking, health
monitoring, and smart

Al-powered alerts

a

Instant Notifications

Get notified for abnormal
sounds, health alerts,
and movement outside

the safe path

fr

Home

Figure 42: Home Screen

The home dashboard displaying the app’s mission to give peace of mind to

parents with live tracking, health monitoring and Al-powered alerts.
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Settings

Enable Tracking

Track the child's location in real-time

Update Interval

30 seconds

Current Geofence

50 meters radius

About Harisi

A child location tracking app

Figure 43: Settings Screen

A settings page where parents can enable or disable real-time tracking, set update

intervals, manage geofencing and view app information.
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Help & Feedback

For assistance or feedback, please

contact harisiteam@gmail. com

Figure 44: Help & Feedback

A simple modal providing contact information for users to get assistance or share

feedback with the support team.
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No kids found.

Figure 45: My Kids Screen
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Add Kid

Select gender

Device ID (required)

Unique code printed on the device

Notes (optional)

Add Kid

Figure 46: Add Kid Screen
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miral younes

bouacida

Age: 10

anes lebardi

Age: 9

&

My Kids

Figure 47: My Kids Screen (with list of kids)
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anes lebardi

anes lebardi
9 years old
Boy

Crying Detection @

\!/ Microphone

Figure 48: Kid Profile Screen

At first (Figure 45), the parent has no kids on the My Kids page. They tap the “+” button
to add a kid (Figure 46) by writing the name, age, gender, and device ID. After that, they
see a list of kids (Figure 47). The parent can open each kid’s profile (Figure 48) to see

details and turn on the camera or microphone. They can also edit or delete a kid anytime.
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Alerts

Left Safe Zone
Today 19:40

miral left the safe zone

at 14:30.

High Heart Rate

Anes’s heart rate is Today 17:45
above the normal

range.

Crying Detected

elina’s crying detected Today 14:45

at 08:45.

In Vehicle

Anes is in a vehicle as Today 13:45

of 17:20.

Figure 49: Alerts Screen

This screen shows all alerts. It tells parents if a child leaves a safe zone, has a

high heart rate, is crying, or is in a vehicle, with the date and time.
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> D
Start Set
Tracking Geofence

History

Figure 50: Map Screen

This screen shows the live location of the child on a map. Parents can see if the child is walking

or in a vehicle. They can also start tracking, set a geofence or check the location history.
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5.

Prototype

WVD-2€dS3

Figure 52: Breadboard Implementation of the Prototype

54




MAX9814 (Microphone)

ESP32-CAM
(Microcontroller
+ Camera)

Voltage Regulator
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o) | — NEO-6M
Button ::;? oééc:"?é.éééé.,é QI DoD s ;! (GPS module)

/ (G IO O
wr3s33333523233 (

ESP32-WROOM-32E

MAX30100
(Heart rate &
SpO0: sensor)

MPU-6500
(Motion sensor)

D

— \ Microphone

Camera

SOS Button > 1 ‘ .v A NEO-6M
' (GPS module)

Heart sensor

\

Figure 53: Final Enclosed Prototype
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6. Website screenshots

@ HARISI Home  HowltWorks  UserGuide  Contact Login Get Started -\.El
Smart Child Safety System

Peace of Mind
for Every Parent

HARISI keeps your child safe with real-
time tracking, health monitoring, and smart

Al-powered alerts.

Discover all the ways HARSI keeps your child
safe and gives you peace of mind.

From smart tracking and Al detection to remote
camera and SOS alerts everything you need is

here.

Learn More

Smart Tracking & Safe Zones

#1 Live Location Tracking
See your child’s real-time location anytime and follow their route with ease.
) safe Zones & Geofencing
Set virtual safe zones and receive instant alerts if your child leaves the defined area.
&3 Transport Mode Detection (TMD)
Know whether your child is walking, running, or traveling in a vehicle —
autormnatically.

Figure 54: HARISI Home
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HARISI Home How It Works User Guide  Contact Login
Smart Child Safety System

Peace of Mind
for Every Parent

HARISI keeps your child safe with real-

time tracking, health monitoring, and smart

Al-powered alerts.

Discover all the ways HARSI keeps your child

safe and gives you peace of mind.

From smart tracking and Al detection to remote

camera and SOS alerts everything you need is HARISI

here.

Learn More

® We'll reply as soon as we can

Smart Tracking & Safe Zones

#1 Live Location Tracking
See your child's real-time location anytime and follow their
(E“ Safe Zones & Geofencing
Set virtual safe zones and receive instant alerts if your child lea
&% Transport Mode Detection (TMD)
Know whether your child is walking, running, or traveling
automatically.

Write your message...

Figure 55: Home Page with Live Chat
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How HARISI Works

HARISI is more than just a device it’s your partner in keeping your child safe wherever they go.
Combining a smart wearable, advanced Al, and a simple mobile app, HARISI helps you track your child’s location, monitor their well-

being, and stay connected in real time. Here’s how it works step by step:

|l) Wear the Device — Discreet & Comfortable
Your child simply wears the HARISI device like a cute necklace, bracelet, or clips it to their bag. It’s lightweight, secure, and designed to be

child-friendly, so they won't feel uncomfortable or embarrassed to wear it daily.

{2 Connect with the App — Real-Time Visibility
With just a few taps, you pair the device to the HARISI mobile app. From your phone, you can instantly see where your child is at any
moment at home, on the way to school, or visiting friends.

It’s like having a caring eye watching over them when you can’t be physically present.

a Set Safe Zones — Peace of Mind
HARISI’s Geofencing feature lets you create Safe Zones like Home, School, or Playground.

If your child leaves the defined zone without permission, you get an instant notification so you know when to check in or call.

9 | Smart Al & Advanced Detection
HARISI's built-in Al listens and learns:
« Itcan detect if your child is crying for help, even if they can’t reach the SOS button.
+ Itcan tellif your child is walking, running, or suddenly gets into a vehicle so you know if something unusual happens.
« It can even monitor basic health signals (if your version includes health tracking).

These smart alerts mean you're not just seeing a dot on a map you're getting meaningful insights about your child’s safety.

@ ) Remote Features — Stay Connected
Sometimes you need to hear or see more. HARISI lets you activate the microphone and camera remotely:
« Listen to the environment around your child.
+ See what's happening if they’re in an unfamiliar place.

« This extra layer of connection makes you feel close and ready to respond if something’s wrong.

¢ Emergency SOS — One Click Help
If your child ever feels scared or lost, they can press the SOS button.

This instantly sends you their exact location and an emergency alert so you can act fast and get help.

HARISI gives you all the tools you need to protect your child with love, smart technology, and peace of mind every day, everywhere.

Get Started

—USER-GUIDE

Figure 56: How It Works Page
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USER GUIDE

Welcome to your Harisi User Guide!
This simple guide will help you get started with your child’s Harisi device, connect it with the app,

and make the most of all its smart features. Your child’s safety is our top priority!

* Step 1 — Charge the Device
Before first use, fully charge your Harisi device using the provided USB cable. A full charge keeps the tracking and Al
detection working properly all day.
* Step 2— Wear the Device
Help your child wear the Harisi device comfortably:
— As a necklace, bracelet, or securely clipped to their backpack or clothes.
Make sure it’s not too tight and stays close for accurate tracking.
Step 3 — Pair with the App
1. Download the Harisi mobile app from the App Store or Google Play.
2. Open the app and follow the pairing instructions.
3. Make sure Bluetooth or Wi-Fi is enabled.
Once paired, you can see your child’s location, set Safe Zones, and get real-time alerts.
* Step 4 — Set Up Safe Zones
Use the app to create Safe Zones like home, school, or playgrounds.
Whenever your child leaves or enters these zones, you'll receive instant notifications on your phone.
* Step 5 — Use Smart Features
¥ Al Cry Detection:
Harisi's Al listens for your child’s cry — you get an alert even if they can’t reach the SOS button.
¥ Transport Mode Detection:
See if your child is walking, running, or traveling in a vehicle.
¥ Health Monitoring:
Check your child’s basic health signals if your version supports it.
¥ Remote Camera & Mic:
Activate the camera or microphone remotely to see and hear your child’s surroundings.
¥ Emergency SOS:

Teach your child how to press the SOS button if they feel unsafe — it sends you their exact location immediately.

Tips & Best Practices

Test the device at home before sending your child out.
Charge it daily to ensure continuous tracking.
Keep the app updated for the latest features.

Talk to your child so they know how to use the SOS button and feel safe!

Figure 57: User Guide & Best Practices
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HARISI
Smart Child Safety System

CONTACT

First Name Last Name
@ ALGERIA, SKIKDA ‘ ‘ | |
Email *
% +213 662191020 ‘ |
Message

X harisiteam@gmail.com

D 0000

Map Satellite

ENFANTS-ROUGES 20TH ARR

b

ol
g O

o 7

Z A
Keyboard shortcuts  Map data ©2025 Google 500 M beeeeed  Terms

(=

© 2025 Harisi rznhd

Figure 58: Contact & Location

We made this website to share everything about the HARISI system in a nice and
easy way. We added a cart so in the future parents can buy the device directly from

here. We also put a chat box so we can talk with parents and help them anytime.
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7. Conclusion

In this chapter, we showed how we built the HARISI project. We explained the tools,
programming languages and hardware we used. We also added screenshots of the mobile app,
website and the real prototype. This shows how the software and hardware work together to

protect children.
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Chapter 35:
Conclusion




Conclusion

The HARISI project provides a practical and innovative solution designed to ensure
children's safety when they are away from their parents whether at home or in public
places by incorporating a range of technologies including the use of artificial
intelligence to detect children's crying and analyze transportation methods (TMD),
combined with accurate GPS tracking, geolocation, remote camera and microphone

access and even health monitoring.

A key part of our mission is to give families peace of mind as if they are always with
their child. HARISI makes it possible for parents to find their child’s location, be
alerted to signs of distress, and see what is happening around their child whenever and

wherever needed.

Families can choose from different versions of HARISI each offering a specific
combination of features to suit various needs and budgets whether they require just
location tracking, or advanced options like sound detection, camera, health

monitoring, or all combined.

Protecting privacy is essential: camera and microphone features are designed to be
controlled only by parents and automatically switch off in sensitive places like schools

and all the data collected is secured and used strictly to support child safety.

Looking forward the adaptable nature of HARISI means it can serve various purposes
beyond child safety It has great potential to support elderly individuals especially
those with conditions like Alzheimer's or individuals who are prone to becoming

disoriented or require continuous monitoring.
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Ultimately, with more support, more work, and better technology we believe HARISI
can make a real difference and we hope this project not only succeeds now but also

evolves in the future to help save lives, protect children around the world and

vulnerable groups.
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General Introduction

The safety of children in public places and neighborhoods has become a growing
concern around the world, whether it is fear of kidnapping, getting lost in traffic
accidents, or even just the fear of not knowing where the child is.

In Algeria, the situation is no less worrying than in the rest of the world. From the free
hotline 1111 and the mobile application Alo Tofoula, the National Authority for the
Protection and Promotion of Children (ONPPE) has received more than 248,000 alerts
regarding children in danger, whether it be attempted kidnapping, missing children,
children found wandering in public places, or signs of abuse. These alerts indicate that
there is no completely safe environment. There is no normal moment of potential
danger, despite legal campaigns such as Law 15-12 and stricter penalties for crimes
against minors. The hope is that the laws will then punish.

The hotlines can only respond when the child is actually in trouble. What is missing is
a system that will act before it is too late. There are also quiet moments of uncertainty
that never make it to the news, but every parent knows and remembers by heart the
panic of a child who does not return home at the usual time, and even if they have a

phone they do not answer.

This is where HARISI comes in. This project isn't just a GPS tracking device. It's an
attempt to redefine child protection in the age of artificial intelligence(Al) and the
Internet of Things (I0T) by combining geolocation, transportation detection, cry
detection, a health sensor, an SOS button, a camera, a microphone, and real-time

alerts.

Thus, the HARISI project was born. HARISI is a smart wearable device designed to
do more than just track a child's location. It uses artificial intelligence to detect crying
sounds, recognize movement patterns, and alert parents immediately. It also records
what surrounds the child at critical moments and sends notifications to the parents’

application on their phones.




HARISI is not just a technology, but rather a link between the child and his parents,
providing protection and rapid response in times of danger. With HARISI, parents are
no longer oblivious to what's happening. They gain the ability to act quickly and
support their children even in their absence. And for children, it provides them with

safety and protection in the moments that matter most.
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Idea




1. Genesis of the Idea

Many children go to school or play outside without supervision. Some of them
disappear without anyone noticing early on. Parents are worried and want to know
where their children are, what is happening around them, and whether they are safe or
not. They are looking for something that will give them peace of mind, not just a point
on a map.

The idea for HARISI came not from a single event, but from many recurring stories: a
lost child, a frightened family, an unanswered question... This project does not aim to
create something new, but to provide a real tool for families something small that
watches, listens, and speaks on behalf of the child when the child cannot.

2. Problem Statement

Children continue to be exposed to accidents around the world and within Algeria that
threaten their safety. Parents and guardians lack a solution to mitigate this problem,
such as a wearable device that simultaneously tracks the child's location, detects any
sudden movements, such as leaving the safe zone, and provides a visual view of the
child's surroundings. Current devices, such as standalone GPS tracking systems or
simple emergency buttons, do not integrate immediate situational awareness, which

creates gaps in child protection and delays immediate emergency response.

3. Project Objectives and Scope

The HARISI Child Security Device is designed to provide comprehensive protection
and peace of mind for parents and guardians. Its primary objectives are:
1. Crying Detection Alert: Automatically detect the child’s cry and send an
instant notification to the caregiver’s mobile app.
2. Geofence Monitoring: Define a safe zone; upon exit, trigger an immediate alert

to guardians.




3. Transport Detection: Identify when the child boards a vehicle (e.g., car or
school bus) or is walking, and notify parents.

4. Remote Camera & Microphone Control: Allow guardians to activate the
child’s device camera and microphone remotely for live monitoring.

5. SOS Button: Provide a one-touch emergency button on the device; pressing it
sends an SOS notification and records a short video clip of the child’s
surroundings.

6. Health Monitoring: Continuously measure the child’s heart rate and body
temperature and notify parents in case of abnormal values.

7. Wireless Data Transmission: Ensure real-time data and media delivery via Wi-
Fi or mobile network.

Scope:

Hardware: Includes audio sensor (microphone) for cry detection, GPS module, motion
sensors, camera, microphone, SOS button, health sensor (heart rate and temperature),
and wireless communication modules.

Firmware: Implements Al-based cry detection using audio input, transport mode
classification, health data monitoring, alert logic, and device control.

Mobile App: Real-time alerts, map interface, media viewer, health status display, and
emergency response dashboard.

Pilot Testing: Prototype deployment with 20 children to validate detection accuracy

and user experience.

4. Proposed Solution

¢ Solution Overview

HARISI is an Al-powered wearable device paired with a mobile application, offering
comprehensive child protection features designed to address safety concerns

proactively and in real time.
* Key Features

Real-time Geolocation Alerts: Notifies guardians when the child exits predefined

safe zones (e.g., home, school route).




Crying Detection (Al-based): Detects when a child is crying using a general Al
model. This feature helps alert guardians to signs of distress.

Automatic Transport Mode Detection: Distinguishes between walking and
vehicular movement to provide context-aware alerts.

Remote Live Video/Audio Control: Allows guardians to activate the child’s camera
and microphone remotely for live environmental monitoring.

Health Monitoring: Tracks real-time heart rate and body temperature to detect
abnormal physical conditions early.

Multi-Child Support: Enables the management of multiple child profiles within a
single parent application.

Privacy-Respecting Mechanisms: Automatically disables camera and microphone

functions in privacy-sensitive areas (e.g., inside schools).
* Technical Components

Al Modules: Crying detection and transport mode classification models.

Sensors: MEMS microphone, MPUG6500 accelerometer, GPS module, health sensor
MAX30100.

Connectivity: Wi-Fi or SIM-modules (e.g, SIM808) for real time data transmission.
User Interface & Hardware: Custom PCB, emergency SOS button, power

management system.

5. Project Team

We are three Master 2 students in Computer Science at University of August 20, 1955 -
SKIKDA:

e Student 01: ZERIOUL Razane Lina Hind (Networks & Distributed Systems)
e Student 02: BELAMRI Nouhad (Artificial Intelligence Specialization)
e Student 03: MOUMEN Abir (Networks & Distributed Systems)

We worked side by side on this project helping each other at every step sharing ideas,
solving problems together and supporting each other through every challenge.

We also took on the following tasks:




Q A.l1 - Cry Detection & TMD

Collecting the necessary data for crying detection and transport mode detection
(TMD).

Preparing and cleaning the datasets to ensure quality results.

Training, testing and evaluating different models and choosing the right one
based on the best accuracy and performance for both crying detection and
TMD.

Converting the Al model to TFLite and integrating it into the mobile
application and the device efficiently.

>l Mobile Application (Flutter)

Designing and developing the mobile application (Flutter) for the parental user
interface.

Programming a system to add children, view their profiles, and control each
child individually.

Connecting the application to the Firebase database (Realtime Database +
Authentication).

Integrating Firebase Storage to save images and videos from the ESP32-CAM.
Implementing remote control commands for the camera and microphone via
Firebase.

Creating a notification system using Firebase Cloud Messaging (FCM).

® Geolocation System

Designing a geolocation system using GPS.
Implementing the geolocation system, tracking routes, and sending alerts when

exiting the safe zone.

% Prototype Development

Developing the physical prototype of the device using ESP32-CAM,
MAX9814.

microphone, MAX30100 health sensor, ESP32 WROOM 32E, and power

modules.




e Planning all connections and preparing the electronic circuit diagrams for the
prototype.

e Managing the assembly and testing of the hardware components.

= Backend Server (Django)

e Designing and developing a Django backend server to handle advanced data
management.

e Creating APIs to manage user data, device commands, and secure
communication.

e Preparing the backend for future extensions such as dashboards, logs, or Al

processing.

B Financial & Business Planning

e Preparing a complete financial study for all versions of the HARISI device
(Geo, Smart, Bio, etc.).

e Calculating wholesale production prices, determining the proposed selling
price, and calculating the profit margin.

e Developing a four-year financial plan highlighting expected profits and
expenses.

e Preparing a detailed Business Model Canvas (BMC) for the HARISI project.

i\ Documentation & Presentation

e Writing the thesis covering all technical, economic, and marketing aspects of
the project.
e Preparing clear visuals, tables and presentations to explain the project during

the defense.

Supervision:

e Dr. LAHSASNA Adel, PhD in Computer Science
e Dr. BOULNEMOUR Imen, PhD in Computer Science




6. Project Timeline

Phase Number Phase Description Duration (Weeks)

1 Idea Definition & Planning 1-2

2 Al Model Development 3-6

3 Application Development 7-10
4 Software Integration & Testing 11-14
5 Prototype Assembly 15-18
6 Prototype Validation 19-20
7 Thesis Writing & Documentation 21-24

Table 1: Comprehensive Project Timeline
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1.

Innovative Aspects of the Project

The HARISI device demonstrates several novel and distinctive features that position

it ahead of conventional child safety solutions:

e Multi-modal Artificial Intelligence Detection
Combines embedded Al algorithms to detect both crying sounds and
transportation modes (walking vs. vehicle), offering a dual-layered

protection system in one wearable unit.

e Unified Smart Platform
Integrates real-time geolocation, audio/video remote monitoring, and an
SOS emergency trigger within a single compact device removing the need for

fragmented tools or multiple devices.

e Smart Geofencing and Transport Awareness
Automatically adapts the safe zone boundaries and intelligently classifies
motion to distinguish between walking, or being inside a vehicle improving

alert relevance.

e Live Remote Activation (Camera & Microphone)
Parents can remotely activate the child's camera and microphone in real time
without physical intervention, offering full situational awareness during

emergencies.

e Embedded Health Tracking: Continuous monitoring of heart rate and body

temperature integrated within the wearable device.

e Privacy-Compliant Logic
Recording functions are automatically disabled in sensitive areas (like
classrooms), ensuring privacy respect, legal compliance, and parent/school

trust.
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2. Project Advantages

The HARISI system delivers measurable value for families and institutions alike:

Improved Child Protection

By providing instant alerts for abnormal behavior or risk conditions, response
time during critical incidents is significantly reduced.

Affordability

Instead of requiring several separate tools, HARISI consolidates features into
one cost effective device, reducing hardware and maintenance expenses.
Child-Friendly and Wearable

The device is comfortable, lightweight, and designed with child usage in
mind ensuring children accept and wear it consistently.

Remote Update Capability

All Al models (cry detection, transport classification(TMD)) are software
based and can be remotely improved through over the-air updates, ensuring
long term adaptability and innovation.

Health Awareness Enables early detection of unusual physiological states such
as fever or irregular heartbeat.

Simple Setup and Use

Thanks to plug-and-play hardware and an intuitive mobile app, the system

offers easy onboarding for both parents and institutions (schools, daycares)
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1. Market Overview

The wearable technology market in the Middle East and Africa (MEA) is experiencing
rapid growth. In 2024, its value was estimated at approximately 603.95 billion DZD,
with a projected compound annual growth rate (CAGR) of 18.4% from 2024 to 2031.

== Source — Grand View Research

$11,567.5

$4,634.4

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Figure 1: Middle East & Africa wearable technology market, 2018-2030

Within this broader segment, child safety wearables are gaining significant attention.
This includes devices such as GPS trackers, smart bands, and specialized watches.
As families and institutions continue to prioritize real-time monitoring and security,
the demand for practical, affordable, and efficient solutions is rising sharply.
Globally, the children’s smartwatch market reached approximately 504.72 billion
DZD in 2024 and is expected to grow to about 588.53 billion DZD by 2025, at a

CAGR of 16.9%.== Source — The Business Research Company

These figures reflect a global shift toward integrating technology into child

protection and daily monitoring.
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Key distribution channels in this space include:

o

(@]

(@]

Online e-commerce platforms
Direct partnerships with schools and daycare centers

Health institutions and local distributors

. Competitive Landscape

The market for child safety wearable devices includes a variety of products and

competitors offering different levels of functionality.

Main Competitors

Basic GPS trackers like LifeDots and AngelSense offer only location tracking
and limited alert capabilities.
Smartwatches such as Xiaomi Mi Bunny provide simple GPS and voice call

features, but lack advanced safety functionalities.

Porter’s Five Forces Analysis

1)

2)

3)

4)

Competitive Rivalry High

Numerous brands are present in the market, competing on design, features, and
price. Innovation cycles are short, and new products are released frequently.
Threat of Substitution Moderate

Substitutes like GPS keychains or mobile apps exist but are limited—they
typically don’t support real-time communication or advanced safety functions
such as health monitoring or intelligent alerting.

Supplier Power Moderate

Core components such as microcontrollers, GPS, and health sensors are
globally available but may be affected by international supply issues or bulk
pricing constraints.

Barriers to Entry Low

It's easy for new players to enter with simple devices. However, developing a
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complete solution with smart monitoring, secure communication, and accurate
sensor fusion requires technical expertise.

5) Buyer Power High
Parents and institutions are very price-conscious. They compare features, seek
value for money, and are increasingly aware of data privacy and real-time

protection needs.

HARISI’s Competitive Edge

HARISI differentiates itself in several key areas:

e Integration of smart technologies:
o HARISI combines GPS tracking, microphone, camera, health sensors, and Al-
powered behavior detection in a compact device.

e Al-Powered Features:
o Crying detection detect if a child is crying.
o Intelligent transport mode detection that identifies if the child is walking, or

riding in a vehicle.

e Wide range of product options:
o From basic models like Harisi Geo to full-featured versions like Harisi

SmartBio and HomeCam, HARISI adapts to family needs and budgets.

e Real-time alerts:
o Parents receive immediate notifications for SOS events, safe zone breaches,

abnormal crying, or health issues.

e Localized pricing:
o HARISI devices are priced affordably for Algerian families, ranging from
3,650 DZD to 5,950 DZD, with no subscription fees.

e Privacy and trust first:
o Only parents can control the microphone and camera, ensuring the child’s

privacy is always respected.
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3. Marketing Strategy

HARISI will adopt a focused and efficient marketing strategy using the 4P Model:
Product, Price, Place, Promotion.

1) Product

HARISI offers a range of wearable child safety devices that provide smart

protection and real-time control. The main features include:

o GPS tracking with geofencing and real-time alerts

o Al-powered crying detection, (cry, no cry)

o Al-based transport mode detection (walk, car, bus...)

o Motion tracking and SOS button for emergencies

o Health monitoring (body temperature and heart rate — Harisi SmartBio only)
o Remote audio and video control, triggered by the parent via app

o Lightweight design with child-friendly and tamper-proof casing

o Multiple device options, from basic to advanced (Geo to SmartBio &

HomeCam)

2) Price

HARISI is designed to be affordable and accessible for all Algerian families:

o For individual families (B2C):
Prices range from 3,650 DZD to 5,950 DZD, depending on the device model.

o For institutions and bulk orders (B2B):
Discounted prices between 2,700 DZD and 4,300 DZD per unit.

o No monthly subscription is required — it's a one-time payment only.
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3) Place

HARISI will be distributed through a variety of direct and digital channels:

o Direct sales to schools, nurseries, health centers, and child protection
organizations

o Online sales through local e-commerce platforms (e.g., Jumia Algeria,
official Harisi website)

o On-site promotion at school fairs, parent meetings, and educational events

o Potential partnerships with government child safety programs

4) Promotion

The promotional strategy focuses on trust, education, and visibility:

o Targeted campaigns on social media (Facebook, Instagram, TikTok)
showing real family stories

o Live demonstrations at expos and safety workshops

o Referral and reward programs through pediatric clinics and teacher
networks

o Awareness content in schools, parenting forums, and community centers

o Potential endorsements from local influencers, educators, and pediatricians

18
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1. Production Process

The production of HARISI devices follows a structured and quality-focused process designed

for scalability, consistency, and low cost per unit. This process ensures that all six device

models (Geo, GeoVoice, GeoVoiceCam, Smart, SmartBio, and HomeCam) are produced

efficiently and tested reliably.

% Step-by-Step Manufacturing Workflow:

1.1. PCB Design & Preparation

Electronic circuits for each device are designed using CAD software.
Gerber files are generated for PCB fabrication.
Boards are customized per model (Geo vs. SmartBio, etc.) and sent to a

professional PCB manufacturing service.

1.2. SMT (Surface Mount Technology) Assembly

High-speed automated machines place and solder core components: ESP32-
C3, SIM808, sensors, etc.

This ensures high precision, especially for microcomponents.

1.3. Manual Assembly

Remaining components like the battery, connectors, camera, microphone,
SOS button, and ABS-PC plastic casing are installed manually.

Devices are matched with the correct sensor modules based on the model (e.g.,
MAX30102 for SmartBio, OV2640 for GeoVoiceCam).

1.4. Firmware Installation & Al Calibration

Custom firmware is uploaded to the ESP32-C3 microcontroller using secure
flashing tools.

Each device is calibrated:

o GPS calibration (using SIM808)

o Motion sensors (MPU6500)

o Crying detection Al model (only on models with mic)

20




o Health sensor tuning (SmartBio only)

1.5. Functional Testing & Final Inspection

Every unit undergoes multi-point testing for camera, mic, Al, GPS, and
battery performance.

Devices are powered up, connected to Firebase, and a full feature checklist is
validated.

Once approved, units are packaged and serialized for tracking.

2. Supply Chain Management

To ensure stable production, avoid component shortages, and maintain low per-unit costs,

HARISI follows a robust and strategic supply chain plan adapted to the Algerian

context and startup production scale.

+ Component Sourcing

Electronic Modules:

Core components such as the ESP32-C3, SIM808 (GSM + GPS), MAX9814
(microphone), OV2640 (camera), MAX30102 (health sensor), and MPU6500
(motion sensor) are imported in bulk from verified international suppliers

like DigiKey and Mouser Electronics.

Casing, Batteries & Packaging:

Durable ABS-PC enclosures, 500mAh Li-Po batteries, and all packaging
materials are manufactured locally in Algeria to reduce lead times, avoid
customs delays, and support the national economy.

PCB Fabrication & Assembly:

Custom-designed PCBs are produced and SMT-assembled by JLCPCB (or
equivalent global provider).

For higher volumes, a turnkey PCB + SMT assembly service is used to

ensure fast and error-free board production.
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i® Inventory & Procurement Strategy

e Just-in-Time Inventory:
HARISI follows a lean inventory model, keeping minimal storage while

planning monthly restocking based on sales and school-year cycles.

e Bulk Ordering & Pricing:
Electronic modules and SMT services are ordered in batches of 100-500

units, allowing for volume discounts and better supplier negotiations.

e Trusted Sensor Supply Chain:
Specific biometric components like MAX30102 are pre-tested and ordered in
bulk from official distributors to ensure accuracy and authenticity, avoiding
low-quality clones.

e Local Partnerships:
For casing, packaging, and simple manual labor, HARISI builds partnerships
with local SMEs (plastic molding, printing, etc.), reducing costs and

supporting local employment.

3. Workforce Structure

HARISI relies on a lean and skilled production team to ensure every unit is assembled,
tested, and delivered according to strict quality and functionality standards. The structure

is optimized for initial production batches (100-500 units) with potential to scale.

Assembly Technicians (2 Full-Time)

e Responsible for the manual integration of components such as the SIM808

module, sensors, batteries, and casing.

e Handle small-scale SMT soldering or final attachment of modules after PCB

assembly.

e Perform basic functionality checks before devices proceed to final testing.
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Firmware & Test Engineer (1 Full Time)

Uploads the firmware onto each ESP32-C3 board.
e Calibrates modules (GPS, motion, microphone, health sensor).
e Develops and runs automated testing scripts to verify that each unit meets

functional and communication standards.

e Fixes technical errors and ensures sensor data flows correctly to Firebase.

Quiality Inspector (1 Part Time)

o Verifies the quality of all incoming components and finished products.
e Conducts visual inspection, stress tests, and packaging validation.
e Ensures each unit complies with HARISI’s safety and reliability standards

before shipment.

Production Supervisor (1 Full-Time)

e Oversees the entire production workflow, from inventory arrival to
packaging.
e Coordinates with external suppliers and local partners.

e Tracks productivity, resolves workflow issues, and ensures delivery deadlines

are met.

e Reports progress and optimizations to the management or startup lead team.
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1. Calculating Production Cost per Model

Below are the Bill of Materials (BOM) tables for each HARISI model, showing how the total

cost is built up:

& Harisi Geo
Component Qty| Unit Cost (DzZD)

SIM808 (GSM + GPS) 1 |[675
ESP32-C3-WROOM 1 {300

TP4056 + DWO01 (Charger & IC) 1 |45

500 mAh Li-Po battery 1 (225

PCB + SMT assembly 1 450

ABS-PC enclosure 1 ||300

Accessories (antenna, cable) 1 |75

Total BOM Cost 2070

Table 2: Components and Production Cost Breakdown for Harisi Geo

& Harisi GeoVoice

Component Qty|| Unit Cost (DZD)
All Harisi Geo components |- (2 070
MAX9814 microphone 1 180
Total BOM Cost 2250

Table 3: Components and Production Cost Breakdown for Harisi GeoVoice (with microphone)
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& Harisi GeoVoiceCam

Component Qty|l Unit Cost (DZD)
All Harisi GeoVoice components |- |2 250
OV2640 camera module 1 ||450
Total BOM Cost 2 700

Table 4: Components and Production Cost Breakdown for Harisi GeoVVoiceCam (with microphone and camera)

& Harisi Smart

Component Qty||Unit Cost (DZD)
All Harisi GeoVoiceCam components |- |2 700
MPU-6500 3-axis accelerometer 1 |225
Total BOM Cost 2925

Table 5: Components and Production Cost Breakdown for Harisi Smart (full-feature version)

& Harisi SmartBio

Component Qty| Unit Cost (DZD)

All Harisi Smart components — 12925

MAX3102 heart-rate + temperature sensor |1 (375

Total BOM Cost 3300

Table 6: Components and Production Cost Breakdown for Harisi SmartBio (with biometric sensors)
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& Harisi Home (with camera)

Component Qty|| Unit Cost (DZD)

ESP32-C3-WROOM 1 ||300

TP4056 + DWO01 (Charger & IC) |1 |45

500 mAh Li-Po battery 1 |[225

PCB + SMT assembly 1 |450

ABS-PC enclosure 1 |300

MAX9814 microphone 1 /180

OV2640 camera module 1 ||450

Accessories (antenna, cable) 1 |75

Total BOM Cost 2 025

Table 7: Components and Production Cost Breakdown for Harisi Home

2. Aggregate Production Costs

Model Total BOM Cost (DZD)
Harisi Geo 2070
Harisi GeoVoice 2250
Harisi GeoVoiceCam 2700
Harisi Smart 2925
Harisi SmartBio 3300
Harisi Home (with camera) 2 025
Total per “Batch” (one of each) |15 270

Table 8: Total Production Costs per Model in the Harisi Device Line
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3. Selling Price & Revenue Tiers (B2B vs B2C)
Using :

% a 1.3x markup for wholesale (B2B)
% a 1.8x markup for retail (B2C)

Model B2B Price (DZD)|B2C Price (DZD)
Harisi Geo 2700 3750
Harisi GeoVoice 2 950 4 050
Harisi GeoVoiceCam 3500 4 850
Harisi Smart 3800 5250
Harisi SmartBio 4 300 5950
Harisi Home (with camera)||2 650 3650

Table 9: Wholesale and Retail Selling Prices per Model (B2B vs. B2C)

4. Net Profit per Unit

Calculated at B2C price:

Model B2C Price (DZD)||Cost (DZD)||Net Profit (DZD)|Margin (%)
Harisi Geo 3750 2070 1680 44.8%
Harisi GeoVoice 4 050 2250 1800 44.4%
Harisi GeoVoiceCam 4 850 2700 2 150 44.3%
Harisi Smart 5250 2 925 2 325 44.3%
Harisi SmartBio 5950 3 300 2 650 44.5%
Harisi Home (with camera)||3 650 2 025 1625 44.5%

Table 10: Net Profit per Unit for Each Model Based on B2C Selling Price
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5. Four-Year Financial Forecast (B2C Sales Only)

The following section presents a detailed four-year financial forecast for the HARISI

project. This forecast includes a comprehensive analysis of the projected costs, revenues,

and net profits for each product model, providing a clear vision of the anticipated growth

and expansion.

% Year 1: Launch Phase (100 Units)

Model Units||Total Cost (DZD)||Total Revenue (DZD) ||Net Profit (DZD)
Harisi Geo 10 127,000 37,500 10,500
Harisi GeoVoice 15 44,250 60,750 16,500
Harisi GeoVoiceCam 20 ||70,000 97,000 27,000
Harisi Smart 20 ||76,000 105,000 29,000
Harisi SmartBio 20 1|86,000 119,000 33,000
Harisi Home (with camera) |15 139,750 54,750 15,000
Total 100 ||343,000 474,000 131,000

Table 11: Year 1 Financial Forecast — Launch Phase (100 Units)
M Year 2: Expansion Phase (200 Units)

Model Units||Total Cost (DZD)| Total Revenue (DZD) |[Net Profit (DZD)
Harisi Geo 20 ||54,000 75,000 21,000
Harisi GeoVoice 30 188,500 121,500 33,000
Harisi GeoVoiceCam 40  ||140,000 194,000 54,000
Harisi Smart 40  |]152,000 210,000 58,000
Harisi SmartBio 40 |]172,000 238,000 66,000
Harisi Home (with camera) |30 79,500 109,500 30,000
Total 200 (/686,000 948,000 262,000

Table 12: Year 2 Financial Forecast — Expansion Phase (200 Units)
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M Year 3: Growth Phase (500 Units)

) Total Cost Total Revenue Net Profit
Model Units
(DZD) (DZD) (DZD)

Harisi Geo 50 (135,000 187,500 52,500
Harisi GeoVoice 75 221,250 303,750 82,500
Harisi GeoVoiceCam 100 {350,000 485,000 135,000
Harisi Smart 100 {380,000 525,000 145,000
Harisi SmartBio 100 {430,000 595,000 165,000
Harisi Home (with

75 198,750 273,750 75,000
camera)
Total 500 (1,715,000 2,370,000 655,000

Table 13: Year 3 Financial Forecast — Growth Phase (500 Units)
M Year 4: Scaling Phase (1,000 Units)
) Total Cost Total Revenue Net Profit
Model Units
(DZD) (DZD) (DZD)

Harisi Geo 100 {270,000 375,000 105,000
Harisi GeoVoice 150 (442,500 607,500 165,000
Harisi GeoVoiceCam 200 (/700,000 970,000 270,000
Harisi Smart 200 (/760,000 1,050,000 290,000
Harisi SmartBio 200 (/860,000 1,190,000 330,000
Harisi Home (with

150 (397,500 547,500 150,000
camera)
Total 1000 (3,430,000 4,740,000 1,310,000

Table 14: Year 4 Financial Forecast — Scaling Phase (1,000 Units)
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Overall Financial Summary (4 Years)

Metric Value (DZD)

Total Units Sold||1,800

Total Cost 6,174,000

Total Revenue (/8,532,000

Net Profit 2,358,000

Table 15: Overall Financial Summary over 4 Years
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Chapter 6:
Experimental Prototype
and Business Model
Canvas




1. Prototype Description

The prototype of the HARISI device is a compact, wearable 10T system created to ensure
the safety of children during school commutes and outdoor activities. Our design
philosophy was to unify essential protection features real-time tracking, cry detection,

health monitoring, and emergency alerts into a single, child-friendly device.

e Hardware Components

NEO-6M GPS Module - GPS
location tracking

MAX9814 Microphone Module
with automatic gain control
(AGC)

MAX30100 Sensor - heart rate and
Sp02 (oxygen level)

ESP32-CAM

WVD-Z€dS3

ESP32-WROOM-32E

Accelerometer MPU-6500
Sensor

Push Button

Figure 2: Hardware Components
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The Circuit Diagram

Figure 3: Electronic Circuit Diagram of the Harisi Prototype

The Prototype

Figure 4: Breadboard Implementation of the Prototype
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MAX9814 (Microphone)

ESP32-CAM
(Microcontroller
+ Camera)

Voltage Regulator

2 9 = NEO-6M
POt B y 9 (GPS module)
S DI ' D&T 3

ESP32-WROOM-32E [EEEEEER ;

MAX30100
(Heart rate &

Sp0: sensor) (Motion sensor)

¥ )

SOS Button 1 ‘ A NEO-6M
i (GPS module)

Heart sensor

3

Figure 5: Final Enclosed Prototype
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2. Mobile Application Development

The HARISI mobile application acts as the parental control center, built using a hybrid

stack of Flutter (frontend) and Firebase + Django (backend).

> Frontend: Flutter

e Developed using Flutter for a modern, responsive interface

Features a real-time map for tracking child location

e Alert system for geofence exit, SOS press, or abnormal detection

e Media gallery showing live images and audio received from the device
e Multi-child management functionality

e Setup wizard for easy onboarding

> Backend: Django + Firebase

e Django handles:
o Custom APIs
o Authentication
o Secure data storage for child profiles and logs
o Administrative dashboard for evaluation

e Firebase enables:
o Real-time alert and media transfer
o Remote command trigger (camera, microphone)

o Lightweight synchronization using Firebase Realtime Database
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» Mobile application screenshots

Parent Login

Register

Register

Already have an account? Sign In

Figure 6: Register Screen

A clean registration screen for parents to create an account by providing their name,
email, and password, with an option to switch to the sign-in page if they already

have an account.
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Parent Login

Password

-

Don't have an account? Register

Figure 7: Sign In Screen

A simple login screen for parents to sign in using their email and password, with a link

to switch to the registration page for new users.
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amele harimi

My Kids

Notifications

Settings

Help & Feedback

Log Out

f

Home

Figure 8: Sidebar Menu

The main navigation drawer for the parent app, showing the logged-in user’s name and options to

manage kids, view notifications, change settings, access help and log out.
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Py a
B OO .

@ %

Peace of Mind

for Every Parent

Harisi keeps your child @
safe with real-time -

tracking, health
monitoring, and smart

Al-powered alerts

a

Instant Notifications

Get notified for abnormal
sounds, health alerts,
and movement outside

the safe path

fr

Home

Figure 9: Home Screen

The home dashboard displaying the app’s mission to give peace of mind to parents

with live tracking, health monitoring and Al-powered alerts.
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@ svoww=.l

Settings

Enable Tracking

Track the child's location in real-time

Update Interval

30 seconds

Current Geofence

50 meters radius

About Harisi

A child location tracking app

Figure 10: Settings Screen

A settings page where parents can enable or disable real-time tracking, set update intervals,

manage geofencing and view app information.
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A simple modal providing contact information for users to get assistance or share feedback with

the support team.

LR

Help & Feedback

For assistance or feedback, please

contact harisiteam@gmail. com

Figure 11: Help & Feedback
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No kids found.

Figure 12: My Kids Screen
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Select gender

Device ID (required)

Unique code printed on the device

Notes (optional)

Add Kid

Figure 13: Add Kid Screen
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miral younes

bouacida

Age: 10

anes lebardi

Age: 9

&

My Kids

Figure 14: My Kids Screen (with list of kids)
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anes lebardi

anes lebardi

9 years old
Boy

Crying Detection

Bk Live Camera

\!/ Microphone

K Cam + Mic

& Taoke Photo

B Record Video

Figure 15: Kid Profile Screen

At first (Figure 17), the parent has no kids on the My Kids page. They tap the “+” button to add a
kid (Figure 18) by writing the name, age, gender, and device ID. After that, they see a list of kids

(Figure 19). The parent can open each kid’s profile (Figure 20 ) to see details and turn on the

camera or microphone. They can also edit or delete a kid anytime.
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Alerts

Left Safe Zone
Today 19:40

miral left the safe zone

at 14:30.

High Heart Rate

Anes’s heart rate is Today 17:45
above the normal

range.

Crying Detected

elina’s crying detected Today 14:45

at 08:45.

In Vehicle

Anes is in a vehicle as Today 13:45

of 17:20.

Figure 16: Alerts Screen

This screen shows all alerts. It tells parents if a child leaves a safe zone, has a

high heart rate, is crying, or is in a vehicle, with the date and time.
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El Hadaik

> D
Start Set
Tracking Geofence

History

Figure 17: Map Screen

This screen shows the live location of the child on a map. Parents can see if the child is walking or in a

vehicle. They can also start tracking, set a geofence or check the location history.
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This hybrid approach allowed the team to gain real-world experience, combining
scalable cloud infrastructure (Firebase) with full backend flexibility and logic (Django).

It’s an ideal setup for startups looking to merge reliability, control and fast prototyping.

3. Website Screenshots

HARISI Home  HowltWorks  UserGuide  Contfact Login Get Started -\.O_.I
Smart Child Safety System

cx

Peace of Mind
for Every Parent

HARISI keeps your child safe with real-

time tracking, health monitoring, and smart

Al-powered alerts.

Discover all the ways HARSI keeps your child
safe and gives you peace of mind.

From smart tracking and Al detection to remote
camera and SOS alerts everything you need is
here.

Learn More

Smart Tracking & Safe Zones

¥ Live Location Tracking
See your child's real-time location anytime and follow their route with ease.
{) safe Zones & Geofencing
Set virtual safe zones and receive instant alerts if your child leaves the defined area.
&% Transport Mode Detection (TMD)
Know whether your child is walking, running, or traveling in a vehicle —
automatically.

Figure 18: HARISI Home
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HARISI Home  HowltWorks  UserGuide  Contact Login Get Started
Smart Child Safety System

Peace of Mind
for Every Parent

HARISI keeps your child safe with real-
time tracking, health monitoring, and smart

Al-powered alerts.

Discover all the ways HARSI keeps your child

safe and gives you peace of mind.

From smart tracking and Al detection to remote

camera and SOS alerts everything you need is HARISI

® We'll reply as soon as we can
here.

Learn More

Smart Tracking & Safe Zones

#1 Live Location Tracking
See your child’s real-time location anytime and follow their
) safe Zones & Geofencing
Set virtual safe zones and receive instant alerts if your child lea
&% Transport Mode Detection (TMD)
Know whether your child is walking, running, or traveling
automatically.

Write your message...

Figure 19: Home Page with Live Chat
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How HARISI Works

HARISI is more than just a device it’s your partner in keeping your child safe wherever they go.
Combining a smart wearable, advanced Al, and a simple mobile app, HARISI helps you track your child’s location, monitor their well-

being, and stay connected in real time. Here’s how it works step by step:

|l) Wear the Device — Discreet & Comfortable
Your child simply wears the HARISI device like a cute necklace, bracelet, or clips it to their bag. It’s lightweight, secure, and designed to be

child-friendly, so they won’t feel uncomfortable or embarrassed to wear it daily.

() Connect with the App — Real-Time Visibility
With just a few taps, you pair the device to the HARISI mobile app. From your phone, you can instantly see where your child is at any
moment at home, on the way to school, or visiting friends.

It’s like having a caring eye watching over them when you can’t be physically present.

(&) Set Safe Zones — Peace of Mind
HARISI's Geofencing feature lets you create Safe Zones like Home, School, or Playground.

If your child leaves the defined zone without permission, you get an instant notification so you know when to check in or call.

@ | Smart Al & Advanced Detection
HARISI’s built-in Al listens and learns:
« Itcan detect if your child is crying for help, even if they can’t reach the SOS button.
+ Itcan tell if your child is walking, running, or suddenly gets into a vehicle so you know if something unusual happens.
« It can even monitor basic health signals (if your version includes health tracking).

These smart alerts mean you're not just seeing a dot on a map you're getting meaningful insights about your child’s safety.

@ [ Remote Features — Stay Connected
Sometimes you need to hear or see more. HARISI lets you activate the microphone and camera remotely:
« Listen to the environment around your child.
+ See what's happening if they’re in an unfamiliar place.

+ This extra layer of connection makes you feel close and ready to respond if something’s wrong.
@ [ Emergency SOS — One Click Help
If your child ever feels scared or lost, they can press the SOS button.

This instantly sends you their exact location and an emergency alert so you can act fast and get help.

HARISI gives you all the tools you need to protect your child with love, smart technology, and peace of mind every day, everywhere.

Get Started

—USER-GUIDE

Figure 20: How It Works Page
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USER GUIDE

Welcome to your Harisi User Guide!
This simple guide will help you get started with your child’s Harisi device, connect it with the app,

and make the most of all its smart features. Your child’s safety is our top priority!

* Step 1 — Charge the Device
Before first use, fully charge your Harisi device using the provided USB cable. A full charge keeps the tracking and Al
detection working properly all day.
* Step 2— Wear the Device
Help your child wear the Harisi device comfortably:
— As a necklace, bracelet, or securely clipped to their backpack or clothes.
Make sure it’s not too tight and stays close for accurate tracking.
Step 3 — Pair with the App
1. Download the Harisi mobile app from the App Store or Google Play.
2. Open the app and follow the pairing instructions.
3. Make sure Bluetooth or Wi-Fi is enabled.
Once paired, you can see your child’s location, set Safe Zones, and get real-time alerts.
* Step 4 — Set Up Safe Zones
Use the app to create Safe Zones like home, school, or playgrounds.
Whenever your child leaves or enters these zones, you'll receive instant notifications on your phone.
* Step 5 — Use Smart Features
¥ Al Cry Detection:
Harisi's Al listens for your child’s cry — you get an alert even if they can’t reach the SOS button.
¥ Transport Mode Detection:
See if your child is walking, running, or traveling in a vehicle.
¥ Health Monitoring:
Check your child’s basic health signals if your version supports it.
¥ Remote Camera & Mic:
Activate the camera or microphone remotely to see and hear your child’s surroundings.
¥ Emergency SOS:

Teach your child how to press the SOS button if they feel unsafe — it sends you their exact location immediately.

Tips & Best Practices

Test the device at home before sending your child out.
Charge it daily to ensure continuous tracking.
Keep the app updated for the latest features.

Talk to your child so they know how to use the SOS button and feel safe!

Figure 21: User Guide & Best Practices
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HARISI

Smart Child Safety System

CONTACT

First Name Last Name
@ ALGERIA, SKIKDA ‘ ‘ | |
Email *
% +213662191020 ‘ |
Message
X harisiteam@gmail.com
D 000
Send
Map Satellite: PBfa ™ 50 = lcomanr
ANAL
MARTIN
BELLEVILLE o
u

ENFANTS-ROUGES Z

20TH ARR

— 4
o) A[ - k

Keyboard shortcuts  Map data ©2025 Google 500 M beeeeed  Terms

(=

© 2025 Harisi rznhd

Figure 22:Contact & Location

We made this website to share everything about the HARISI system in a nice and
easy way. We added a cart so in the future parents can buy the device directly from

here. We also put a chat box so we can talk with parents and help them anytime.
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4. System Capabilities and Impact

e Live Monitoring: Instant access to child location and surroundings.

e Health Awareness: Real-time heart rate and oxygen monitoring.

e Emergency Response: SOS button triggers instant notifications and records the
situation.

e Automatic Cry Detection: Al-powered sound recognition trained per child.

e Transport Mode Detection: Differentiates walking from riding in vehicles for
context-based alerts.

e Privacy Controls: Smart deactivation of camera/microphone in sensitive areas

like schools.

Together, the prototype and mobile application make HARISI a powerful, intelligent, and

compassionate safety companion for families.
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HARISI Business Model Canvas (BMC)

Key Partners

Suppliers of SIM808
(GSM + GPS),
ESP32-C3, motion,
microphone,
temperature, and
camera modules.
Firebase (for real-
time data and media
transmission).

Local casing and
packaging
manufacturers (ABS-
PC plastic).

Schools and
nurseries for pilot
testing and
awareness.

National child safety
institutions and

education inspectors.

University incubators
and startup support
programs.

Technical mentors
and embedded
systems advisors.

Key Activities

Designing and assembling
the 6 wearable device
variants (Geo, GeoVoice,
GeoVoiceCam, Smart,
SmartBio, HomeCam).
Developing and
maintaining the Flutter-
based parent mobile app.
Integrating sensors with Al
logic for:

o Crying detection

o Transport mode

detection (TMD)

Location tracking
(geofencing, SOS)
Microphone and camera
triggering
Testing and validation with
real users.

Managing Firebase for
data communication.
Providing support and
training to parents.

Mass production scaling
and industrialization.

Key Resources

Microcontrollers: ESP32-C3
WROOM
Modules/Sensors

SIM808 (GSM + GPS)
MAX3814 (microphone)
OV2640 (camera)
MAX30102 (temperature +
heart rate)

MPU-6500
(motion/acceleration)
Hardware Components:
TP4056 charging circuit +
DWO1

500 mAh Li-Po battery
Custom PCB + SMT
assembly

ABS-PC enclosure

Cables + antenna
accessories

Firebase (free tier for MVP
stage)

App and Al development
team

5. Business Model Canvas

Value Propositions

Alerts when a child
leaves the safe zone.
S0S button triggers
instant photo, video,
and location.

Remote microphone
and camera control by
the parent (with
respect for privacy).
Al-powered crying
detection: Recognizes
your own child’s cry
and alerts you.
Al-transport Mode
Detection (TMD):
Detects whether the
child is walking or in a
vehicle.

Health Monitoring
(SmartBio): Measures
body temperature and
heart rate, alerts
parents if abnormal.
Multi-child profile
management in one
mobile app.

No subscription model:

One-time affordable
price.

Suitable for all
children: babies,
children with special
needs, and school-
aged children.
Designed with privacy
and parental control in
mind.

Prices based on real costs in Algerian Dinar (DZD) for 1 unit:
Harisi Geo: 2,250 DZD

Cost Structure

Harisi GeoVoice: 2,550 DZD

Harisi GeoVoiceCam: 2,700 DZD

Harisi Smart: 2,925 DZD

Harisi SmartBio: 3,300 DZD

Harisi Home (with camera): 2,025 DZD

Includes:
« All electronic modules + casing

PCB + SMT assembly

Packaging

Internal testing and support

B2C.

Customer Relationship

Personalized setup for
each child (cry
recording, safe zones)
Personalized setup for
each child profile.
Real-time alerts (crying,
SOS, zone exit).

Al chatbot for quick
guidance and parent
support.

Educational content
inside the app about
child safety.

In-app feedback loop for
future improvements.
Respect for privacy:
camera/mic can be
disabled from the
parent’s app at any time.
No account required for
the child — only the
parent manages the
system.

Channels

HARISI Android mobile
app.

Official website +
support portal.

Social media: TikTok,
Instagram, Facebook
campaigns.

Flyers, expos, school
demo days.
Word-of-mouth and
parent testimonials.
Support from
government education
programs.

Revenue Stream

Figure 23: Business Model Canvas (BMC)
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8
&8 | Customer Segments
A58

B2C:

Parents of all children
(babies, school-aged,
special-needs).
Families in
urban/suburban areas
with safety risks.
Parents with special-
needs children
requiring higher
monitoring.

B2B:

Private and public
schools, nurseries,
and daycare centers.
Government child
safety and education
authorities.

NGOs and community
protection programs
(in Algeria only if
available/applicable).

HARISI generates revenue through direct sales of its six device
models to both individual families (B2C) and institutions (B2B).
* Harisi Geo is priced at 2,700 DZD for B2B clients and 3,750 DZD
for B2C customers.
* Harisi GeoVoice is sold for 2,950 DZD in B2B and 4,050 DZD in
B2C markets.
* Harisi GeoVoiceCam is available at 3,500 DZD (B2B) and 4,850
DZD (B2C).
« Harisi Smartis sold at 3,800 DZD for B2B and 5,250 DZD for

* Harisi SmartBio is offered at 4,300 DZD for B2B and 5,950 DZD
for B2C.
* Harisi Home (with camera) is priced at 2,650 DZD for B2B and
3,650 DZD for B2C.
Optional future revenue:
« Upgradable features (voice profile training, smart alerts).
= B2B licenses for school monitoring dashboards.




General Conclusion

The HARISI project provides a practical and innovative solution designed to ensure
children's safety when they are away from their parents whether at home or in public
places by incorporating a range of technologies including the use of artificial
intelligence to detect children's crying and analyze transportation methods (TMD),
combined with accurate GPS tracking, geolocation, remote camera and microphone

access and even health monitoring.

A key part of our mission is to give families peace of mind as if they are always with
their child. HARISI makes it possible for parents to find their child’s location, be
alerted to signs of distress, and see what is happening around their child whenever and

wherever needed.

Families can choose from different versions of HARISI each offering a specific
combination of features to suit various needs and budgets whether they require just
location tracking, or advanced options like sound detection, camera, health

monitoring, or all combined.

Protecting privacy is essential: camera and microphone features are designed to be
controlled only by parents and automatically switch off in sensitive places like schools

and all the data collected is secured and used strictly to support child safety.

Looking forward the adaptable nature of HARISI means it can serve various purposes
beyond child safety It has great potential to support elderly individuals especially
those with conditions like Alzheimer's or individuals who are prone to becoming

disoriented or require continuous monitoring.

Ultimately, with more support, more work, and better technology we believe HARISI
can make a real difference and we hope this project not only succeeds now but also
evolves in the future to help save lives, protect children around the world and

vulnerable groups.
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