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Abstract— Making sure the elderly are safe and well has
become a top priority as the world's population ages. By
creating a powerful Python Flask web application that uses
recorded video and real-time camera feeds to monitor senior
citizens in their homes, the "Smart Surveillance: Enhancing
Elderly Safety" project seeks to solve this problem. The YOLO
(You Only Look Once) object identification method, which is
well-known for its accuracy and speed in real-time image
processing, lies at the heart of the system. An important layer of
protection for senior citizens will be provided by this algorithm,
which will be used to identify a variety of abnormal actions,
including falls and the presence of unauthorized people. The
app will use the Pushbullet notification service to notify
approved caregivers right away if it notices any unusual activity.
With the help of this function, caregivers may react swiftly and
efficiently by being instantly alerted of urgent circumstances.
This real-time alert system's integration is intended to improve
senior citizens' general safety and provide residents and their
families peace of mind. In order to ensure accessibility and
convenience of use, the web application will be created with
user-friendly interfaces for both senior users and caregivers.
Through this research, we hope to enhance older people's
monitoring while simultaneously promoting their sense of
security and independence in their day-to-day life.

Keywords—Smart Surveillance, Elderly Safety, Python Flask,
Real-Time Monitoring, YOLO, Abnormal Activity Detection,
Fall Detection, Pushbullet Notifications, Caregiver Alerts,
Video Surveillance.

I. INTRODUCTION

As the world's population ages, protecting the security and
welfare of the elderly is growing as an important social
problem. Many older individuals prefer to live alone in their
homes, but when they do so, they are more at risk for risks
including falls, incidents, and illegal entry. Current
monitoring systems mostly rely on manual surveillance or
emergency call gadgets, which are frequently ineffective for
identifying minor threats or reacting to emergencies in real
time.

By creating a reliable, samrt surveillance system that can
keep an eye on senior citizens in real time, the "Smart
Surveillance: Enhancing Elderly Safety" project seeks to
solve these issues. The system makes use of computer vision,
namely the object identification method known as YOLO
(You Only Look Once). The technology reduces reaction
times in emergency scenarios by providing caregivers with
real-time warnings through the pushbullet notification
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service when it detects a possible threat or unusual activity.
Even from a distance, this proactive strategy enables
caretakers to remain updated on the older person’s health and
safety.

Because of its flexible and scalable architecture, the system
may change to accommodate new developments in
technology. Through the study of historical data, it gives
caregivers important insights into the everyday activities of
the elderly, which may be utilized to improve general well-
being and care plans.

This project intends to transform senior care by offering a
system that improves safety by utilizing Al, computer vision,
and loT-based communication.

Il. IMPORTANCE OF TECHNOLOGY

The increasing demand for comprehensive and dependable
care for an ageing population is the driving force behind the
"Smart Surveillance: Enhancing Elderly Safety" initiative.
More senior citizens are choosing to live independently as
their life expectancy rises, sometimes without the ongoing
supervision of a caregiver. Numerous safety issues are raised
by this situation, including the possibility of falls, medical
crises, and illegal entry into their houses. Regretfully, current
monitoring systems are frequently reactive rather than
proactive, depending on caregivers to keep an eye on the old
or on the elderly to ask for assistance. Their health and safety
are placed at risk as a result of delayed reactions during
serious emergencies. Also, the ongoing concern for the
welfare of their aging loved ones frequently weighs heavily
on family members and caregivers. They need a dependable
system that can identify emergencies and notify them
instantly so that they can take immediate action.
Conventional technigues, such personal emergency response
systems (PERS), have limitations and are unable to identify
problems like falls unless the user activates them, which isn't
always feasible in dire circumstances. A possible solution for
these issues is the incorporation of modern technologies like
artificial intelligence (Al), computer vision, and real-time
alerting systems. The goal of this project is to give the elderly
a dependable, intelligent, and real-time monitoring solution
by utilizing the YOLO object recognition algorithm to
identify odd behavior and instantly giving notifications via
Pushbullet. Additionally, this system reduces the need for
ongoing manual monitoring, providing caregivers with
comfort and guaranteeing that the elderly may continue to be
independent while being properly safeguarded. The long-
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term goal of the effort is to improve the quality life for senior
citizens by making their living spaces secure while also
reducing the practical and emotional stress on caretakers.
This motivation drives development a new, flexible, and
modular solution that combines technology with patient-
centred care.

. LITERATURE REVIEW

Latikka et al. (2021) explored loneliness and social isolation
among older adults, focusing on the role of physical ICTs
such as robots, wearables, and smart homes within the
framework of Ambient Assisted Living (AAL). The study
aimed to uncover how these technologies could reduce
loneliness and isolation beyond enabling social
communication and highlighted the primary open-ended
challenges identified in prior research.

Ghafurian et al. (2023) examined the potential of smart home
devices to enhance the health, safety, and independence of
older adults. Although earlier reviews identified limited
studies and low technological readiness levels, this study
conducted a systematic literature review to analyze the
devices tested, the contexts in which they were evaluated,
methods of assessment, and existing limitations.

Ma et al. (2022) discussed strategies for incorporating
innovative technologies into home modification processes to
promote independent living and aging in place. This review
assessed studies from architectural, technological, and
gerontological perspectives, emphasizing universal design.
While universal design is a common approach, it is often used
for general home retrofitting rather than smart homes. Key
priorities in home modification include customization,
minimal lifestyle disruption, and adaptive technologies that
align with the aging process.

Sumner et al. (2021) reviewed efforts to involve older adults
in co-designing technology to support aging in place. This
study evaluated the effects and experiences of co-designed
solutions, questioning whether their reported benefits exceed
those of non-co-designed technologies in maintaining well-
being and independence.

Wang et al. (2023) addressed the ethical concerns
surrounding smart homes for frail older adults, emphasizing
the importance of proactive, ongoing ethical management.
This paper presented recommendations for developing
frameworks, tools, and resources to navigate these issues
collaboratively with older adults, their caregivers, and
stakeholders in research, clinical, and technical fields.

Felber et al. (2023) conducted a systematic review following
PRISMA guidelines to map ethical issues related to smart
home health technologies for elder care. The review explored
how ethical considerations are integrated into caregiving
practices involving these technologies.

Chadborn et al. (2019) explored older adults' perspectives on
smart health and home technologies using citizens’ juries,
allowing participants to deliberate the benefits and risks.
Group discussions were analyzed to compare life-world and
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system-world  perspectives, their

perceptions.

shedding light on

Gochoo et al. (2021) reviewed 235 articles, selecting 31
focusing on in-home technologies for independent living
among older adults. These technologies included sensor-
based mechanisms, wearable devices, cameras, robotics, and
machine learning strategies, all aimed at creating a secure and
comfortable environment for aging individuals.

Yu et al. (2020) surveyed 271 older Koreans to classify them
into five groups based on residentially based lifestyles (RBL).
The study compared their needs for smart home functions,
identifying significant differences in 16 of 26 functions.
These findings highlighted the varying smart home
requirements of different groups.

Zhao et al. (2023) investigated the expectations and
acceptability of smart nursing homes among Chinese older
adults and their families. This qualitative study aimed to
define the concept of smart nursing homes, exploring their
feasibility in addressing the participants’ needs and
expectations.

This study aims to explore the expectations and acceptability
of a smart nursing home model among Chinese older adults
and their family members based on a scoping review that
defines the concept of smart nursing homes. A qualitative
case study was employed for this research.

IV. PROPOSED SYSTEM

It rapidly detects activities, such as falls, using efficient
algorithms and allows caregivers to take immediate action.
Unlike the existing systems, it will not work slower, while
manual checks are inevitable.

The product sends instant alerts to the caregivers through
services such as Pushbullet. Traditionally, models often
require an elderly person to press a button or call for
assistance, which might not be possible in cases of an
emergency.

Higher Accuracy. The model uses advanced algorithms such
as YOLO for object detection, thereby accurately recognizing
anomalies. It reduces false alarms or missed events, which are
usually common in simpler models.

Clear, Easy-to-Use Interface: The model provides a clear
interface, so accessible to the elderly users and their
caregivers. Mostly, the developed systems are complex to
navigate, where the ease of use is lacking.

The model offers useful insights about the behavior's patterns
to the caregivers by analyzing the trends over time. Most of
the models within the existing framework hardly provide this
level of data analysis. It scales and is flexible because a new
feature like voice command or additional sensors can simply
be added on to it. Traditional models might be fully
redesigned for such upgrading.
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V. EXISTING SYSTEM

Manual Monitoring Systems: Traditional systems require
constant human monitoring, which is labor-intensive and can
lead to delayed responses in detection.

Basic Alarm Systems: Simple alarm systems can sense some
unusual activity but do not possess advanced intelligence to
distinguish or recognize specific actions, like a fall or an
unauthorized entry.

Wearable Devices for Aged: Several systems have used
wearable devices to track the movements of older adults.
However, such devices are often uncomfortable, likely to be
forgotten, or unsuitable for monitoring environmental
conditions in real-time.

CCTV Surveillance: Closed-circuit television is widely used
for surveillance, but it usually lacks sophisticated detection
algorithms and relies on human analysis to identify incidents.

vVi. METHODOLOGY

1. Input Acquisition: The system collects video input
from a camera placed in the monitored area.

2. Real-Time Processing: YOLO (You Only Look Once)
algorithm is employed to detect and classify abnormal
activities (e.g., falls, unauthorized entry).

3. Abnormal Activity Detection: The algorithm analyzes
the video feed for predefined abnormal activities, such as
detecting extra persons or identifying falls.

4. Alert Generation: Upon detecting abnormal activity,
the web application triggers an alert.

5. Notification Delivery: Pushbullet API is used to send
immediate notifications to the caregiver's device,
allowing for swift response.

Vil. ALGORITHMS

Generally, most of the algorithms that had been applied till
now for activity recognition, fall detection, and anomaly
detection have mostly been used in the elderly safety
monitoring field. Traditional algorithms that can be summed
up on a project title "Smart Surveillance for Elderly Safety".
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1. Support Vector Machine (SVM)

Fall detection and activity classification use case:.

Strengths: SVMs are efficient in tasks of binary classification
and work very well with high-dimensional data. Thus, it is
more suitable for distinguishing between normal and
abnormal postures or activities.

Limitation: They are computationally expensive for large
datasets and do not work well with multi-class classifications
common in complex activity recognition.

2. HMM (Hidden Markov Models)

Use case: Track sequential types of activities such as gait
recognition, sitting, standing, or falls.

HMMs are well suited for the modeling of time-series data
that captures change over time and, therefore, effectively
identifies transitions between different physical activities.
Limitations: Needs highly labeled training data and is
typically not very accurate in a complex environment where
the activities are highly variable.

3. KNN (K-Nearest Neighbors)

Use Case: Basic fall detection and activity classification.
Strengths: The algorithm is very simple to interpret and
applies without any assumption on the data distribution;
hence, it is suitable for basic anomaly detection in small
datasets.

Limitations: It degrades very rapidly for large datasets; it is
sensitive to irrelevant features and noise-thus yielding high
false positives.

4. Decision Trees and Random Forests

Use Case: Activity classification, for example, between
normal everyday activities and emergencies.

Strengths : Decisions trees are interpretable; several decision
trees summed together make them robust, and prove to be
quite accurate in structured environments.

Limitations: They lack the accuracy required in complex
activities and often fail to detect subtle changes in activity
patterns.

5. Convolutional Neural Networks (CNN)

Use Case: Image-based activity recognition applied in
camera-based systems to detect particular movements or
gestures.

Where it is strongest, CNN stands at the impressive property
of spatial feature extraction by CNN, particularly in the case
of image-based detection and classification.

Limitations: These are very computationally intensive and
could not be used within real-time processing on limited
hardware, and thus may act as an obstacle in such latency-
sensitive elderly monitoring systems.

6. Recurrent Neural Network and Long Short-Term
Memory Network

Use Case: Time-series activity recognition essentially for
good cases such as pattern behavior over time in sensor
readings.

Strengths- It picks up the temporal dependencies very well,
which also helps monitor the changes arising over time in
sequences.



Limitations: They are computationally intensive and require
large training data, which usually results in slow real-time
performance.

7. Optical Flow Analysis

Use case Motion tracking and movement analysis This is
commonly done when tracking movement direction and
speed.

Strengths: It detects a fall or rapid movement because it tracks
changes in visual data flow.

Limitations: It gets confused if the background is highly
complex or the lighting conditions are changed, hence the
reliability fades away in unstructured environments.

8. Threshold-Based Techniques

Use Case: Barebones fall detection with accelerometers or
gyroscopes.

Strengths: Simple and computationally cheap, often used in
wearables for detecting sudden changes indicative of falls.
Limitations: Not too flexible and with a higher false positive
rate since these methods tend to be noisy, misleadingly
capturing some activities of daily living as falls.

9. YOLO (You Only Look Once) and SSD (Single Shot
Detector)

Use cases: Object tracking in real time in video feeds for the
detection of events or activities.

Strength: YOLO and SSD are optimized for real-time
performance; they run object detection in one pass, which is
helpful in elderly monitoring.

Limitations: These models are accurate for object detection,
but they might need fine-tuning to classify subtle activities
specific to the behavior of old individuals. Summary of
Application

Vill. LIMITATIONS

Privacy Concerns: Continuous monitoring can develop
privacy issues, especially in the home.

Limited Detection Range: The event's detection relies on
the camera's quality and range, missing any incident
happening outside its coverage area.

Environmental constraints: The accuracy of detection is
influenced by the lighting conditions, camera angles, and
obstruction.

Dependence on the Internet: Since the alerts are based
internet notifications, any disruption in service would be able
to delay or even prevent delivery of the alert.

IX. CONCLUSION

The "Smart Surveillance: Enhancing Elderly Safety" project
meets a vital need for better monitoring and safety of elderly
individuals. By using advanced tools like real-time video
surveillance, YOLO object detection, and instant alert
notifications, the system helps caregivers respond to
emergencies quickly and efficiently. Testing results showed
that the system is highly accurate in detecting incidents, sends
alerts almost instantly, and performs reliably under various
conditions.
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This user-friendly system empowers caregivers and helps
keep elderly individuals safe and secure. Beyond just
improving elder care, this project demonstrates how artificial
intelligence and machine learning can be applied in real-
world settings. The positive feedback from users shows that
they find the system helpful and easy to use, proving its value
in enhancing elderly safety.

X. FUTURE SCOPE

Direct Call to Caregiver: Right now we support push
notification but in future we will add direct call feature.
Better Activity Detection: Use advanced models to identify
more activities, like wandering, staying still for too long, or
detecting emergencies.

Smart Home Connection: Link with smart devices like locks
and lights to improve response actions.

Multi-Camera System: Set up multiple cameras to cover
larger areas and improve accuracy.

Health Monitoring: Add health sensors, like heart rate and
temperature monitors, for full health and safety monitoring.
Direct Emergency Alerts: Enable direct alerts to emergency
services to speed up response times in critical situations.
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