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ABSTRACT

The SmartTrap Surveillance System is made to make life sim-
pler by handling pest control and security in one setup. Instead
of using different tools for different jobs, this system does both
together. It runs on its own using smart features, so people do
not have to keep checking it again and again. It can be used at
home, on farms, or in shops and warehouses. By working all the
time, it helps keep places clean and safe without much effort
from the user.

It has a camera and motion sensor that keep watching the area.
When something moves, it clicks a picture and sends a message
to the owner right away. The camera can turn around to see in
all directions, so nothing is missed. For insects, it uses light to
pull them in and then traps or removes them automatically. Since
everything happens by itself, it saves time, keeps the place
cleaner, and reduces the need to use a lot of chemicals. This
makes it a useful and easy solution for daily use.

Keywords— Smart pest control, Surveillance system, Motion
detection, Automated trapping, Wireless monitoring.

INTRODUCTION

In today’s fast-changing world, technology is reshaping how we
solve everyday problems, and pest control is one area where
change is badly needed. Insects and disease-carrying pests are
increasing in homes, farms, and industries, causing health risks
and heavy economic losses. Traditional methods like sprays,
traps, and chemicals often fail to give wide coverage or quick
response, and they usually need constant human effort. Because
of these limits, there is a strong need for a system that can work
automatically, respond in real time, and reduce dependence on
harmful chemicals.

The SmartTrap Surveillance System is designed to meet this
need by combining pest control with smart monitoring. Unlike
old-style traps, it uses a camera that can scan its surroundings
and detect even small movements such as flying or crawling
insects. As soon as motion is detected, the system reacts imme-
diately and also sends alerts with images to the user. Through
wireless connection, the system can be checked and controlled
from anywhere, making it useful for farmers, homeowners, and
business owners who want constant protection even when they
are not physically present.

What makes SmartTrap different is that it does not depend on
just one method to control insects. It uses UV light to attract
pests, automatic spraying to eliminate them, and intelligent
monitoring to manage the whole process. All these parts work
together to give better results while using fewer chemicals

and causing less harm to the environment. This system shows
how technology can create cleaner, safer spaces by acting as a
smart guard against pests in a simple and practical way.

LITERATURE SURVEY

The fast growth of smart technology and the increasing need for
automated surveillance have encouraged the development of in-
telligent systems that can handle both environmental and secu-
rity problems. One such idea is the SmartTrap Surveillance Sys-
tem, which combines pest control, live monitoring, and remote
access into a single smart solution. This literature review looks
at earlier studies related to automated insect control, smart sur-
veillance, motion sensing, and wireless connectivity, and how
these ideas support the development of systems like SmartTrap.
Lee and Lee (2020) designed a smart insect trapping system us-
ing IoT technology to improve pest monitoring. Their system
collected real-time data and sent updates through wireless net-
works, allowing farmers to know the trap condition and insect
count instantly. This reduced the need for manual checking and
helped farmers respond faster to pest problems. The study
showed that smart traps can save labour, improve accuracy, and
support more sustainable farming practices. [1]

Kanga and colleagues (2016) studied how smart technologies
can change insect pest management in agriculture. They fo-
cused on automated traps and sensor-based systems that can de-
tect pests early and reduce the use of pesticides. Their research
showed that real-time monitoring and decision-support tools
make farming more precise, cheaper, and more environmentally
friendly. [2]

Quarles (2007) discussed safer and eco-friendly methods for
controlling mosquitoes. Instead of relying heavily on chemical
pesticides, the study looked at physical traps, biological con-
trols, and natural repellents. It supported the idea of integrated
pest management, where different methods are used together to
control pests while protecting the environment. [3]

Miiller and his team (2010) studied attractive toxic sugar baits
(ATSB) as a way to control mosquitoes outdoors. Since mos-
quitoes naturally feed on sugar, these baits were used to attract
and kill them effectively. The results showed a strong reduction
in adult mosquito populations. This method was found to be
cheaper, more targeted, and safer for the environment compared
to traditional insecticides. [4]

Jiang and Li (2021) introduced an IoT-based system that could
detect pests and give early warnings. Their system used sensors
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and communication networks to collect data about pest activity
and environmental conditions. This allowed farmers to take ac-
tion before serious damage occurred, helping improve crop
yield and reduce losses. [5]

Miiller, Junnila, and Schlein (2010) also studied the use of
ATSB sprays near mosquito breeding areas. By spraying vege-
tation close to larval habitats, they were able to reduce adult
mosquito numbers effectively. This showed that targeted con-
trol methods can work well and cause less harm to the environ-
ment. [6]

SYSTEM BLOCKDIAGRAM

A. Sensors

The sensor unit continuously observes the surrounding environ-
ment to identify conditions related to insect activity. Different
sensors are used to capture parameters such as motion, light in-
tensity, temperature, humidity, and the presence of insect-at-
tracting substances. These sensors translate real-world physical
conditions into electrical signals, which are then forwarded to
the microcontroller. By providing real-time environmental data,
the sensor unit enables the system to respond only when neces-
sary, improving efficiency and accuracy.

B. Microcontroller

The microcontroller serves as the core of the system, coordinat-
ing all operations. It receives data from the sensors, analyses the
information using programmed logic, and determines the appro-
priate response. Based on this analysis, the microcontroller con-
trols the repulsive or trapping mechanism and manages commu-
nication with external devices. Its role is crucial in ensuring re-
liable operation, real-time responsiveness, and low power con-
sumption.

C. Communication Module

The communication module allows the system to exchange data
with external platforms such as mobile devices or cloud servers.
Wireless technologies like Bluetooth, Wi-Fi, GSM, or LoRa can
be used depending on the application and coverage require-
ments. Through this module, system data, alerts, and operational
status can be transmitted remotely, enabling monitoring, data
storage, and further analysis.

D. User Interface

The user interface provides a simple and effective way for users
to interact with the system. It can be implemented using a mo-
bile application, web dashboard, display unit, or basic visual in-
dicators. The interface allows users to check system status, re-
ceive notifications, and adjust operational settings. This interac-
tion improves user awareness and makes system management
more intuitive.

E. Repulsive / Trapping Mechanism

The repulsive or trapping mechanism is responsible for taking
physical action against insects. Depending on the design, it may
include ultrasonic emitters, ultraviolet light traps, chemical re-
pellents, or mechanical trapping units. The mechanism is acti-
vated only when required, based on commands from the micro-
controller. This controlled activation helps reduce energy con-
sumption and limits unnecessary environmental impact.

F. Smart Trap Insect Repellent System

The smart trap insect repellent system integrates sensing, pro-
cessing, communication, and actuation into a single intelligent
unit. By operating autonomously and adapting to environmental
conditions, the system provides an effective alternative to con-
ventional insect control methods. The overall design focuses on
efficiency, reduced chemical usage, and improved monitoring,
making it suitable for applications in homes, agriculture, and

public health environments.
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Methodology

The SmartTrap Surveillance System is a smart, all-in-one solu-
tion for controlling and monitoring insects. It combines auto-
mation, Al, and real-time connectivity to make pest control eas-
ier and more effective. Here's a straightforward breakdown of
how we came up with, designed, and built it—focusing on kill-
ing bugs accurately, keeping users in the loop, and making it
accessible anywhere.

1. System Design and Blueprint.

We kicked things off by mapping out the full system architec-
ture. This meant blending bug-killing tech with smart surveil-
lance features. We planned the layout so detection, zapping
bugs, and live monitoring all work together smoothly. The
workflow is logical and efficient, letting traps, cameras, and au-
tomations run side by side without a hitch.

2. UV Atrraction and Kill Process.

At the heart of it is a UV light that draws insects in like a mag-
net. We set it to shine during times when bugs are most active.
Once they're hooked and flying toward the light, they enter a
kill zone with an automated fine-mist spray that takes them out
quickly and cleanly. You can tweak the light's timing, length,
and brightness—plus the spray—based on weather or location,
all programmable for perfect results.

3. 360° Surveillance with Smart Rotation.

Right at the heart of the SmartTrap is a full 360-degree camera
that doesn’t just sit there, it actively moves. It can sweep around
continuously to keep an eye on everything, or lock onto a spot
when something interesting happens. We built smart rotation
logic so it covers as much area as possible and pretty much elim-
inates blind spots. Whether you want to check the live feed right
now or look back at what happened earlier, you can pull up crys-
tal-clear images and videos from anywhere in the world.
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4. Stay Connected Wirelessly, Control It from Anywhere.

We made sure the whole system plays nicely with Wi-Fi and the
cloud, so you’re never out of touch. Using a secure app on your
phone (or tablet/computer), you can peek at the live view, tweak
settings, set up schedules, or even take manual control whenever
you feel like it. And the best part? Firmware updates and mainte-
nance happen over the air — no need to touch the device at all.

5. Super-Smart Motion Detection That Actually Responds

We added a clever motion sensor that picks up any movement
around the trap, whether it’s a sneaky insect, a curious rodent,
or even someone (or something) coming too close to your space.
The second it detects activity, the system snaps photos or grabs
a quick video clip, saves everything securely, and instantly
sends it straight to you. So, you’re not just getting rid of pests,
you’ve also got a handy little security guard watching your back.

6. Instant Alerts So You Never Miss a Thing

Whenever motion triggers the system, it kicks off a fast, reliable
chain of events: It captures the visuals, packages them up safely,
and pushes everything to your phone, usually with a push noti-
fication, attached images, or an alert right inside the app. You’ll
know exactly what’s going on in real time, no delays.

7. Smart Power Management, It Only Uses What It Needs.

We really thought about battery life and energy use. The Smart-
Trap can follow daylight patterns or only stay active when
there’s motion, so it doesn’t waste power sitting idle. When
things are quiet, it slips into a low-power sleep mode and wakes
up instantly for motion, scheduled checks, or when you ping it
remotely.

8. Real-World Testing & Constant Improvement.

We didn’t just build it and call it a day. We put the whole system
through serious testing in different weather, lighting conditions,
indoor/outdoor setups. We checked how well it attracts and zaps
insects, how smooth and accurate the camera rotation is, how
clear the images stay, how fast alerts arrive, and how secure eve-
rything remains. After every round, we gathered feedback and
made real improvements. It’s been battle-tested so you can trust
it works when it matters.

Conclusion

The SmartTrap Surveillance System is a cool blend of pest
control and security tech that's eco-friendly and automated. It
uses UV lights to lure bugs, detects motion with a 360-degree
camera, and lets you control it remotely. This setup cuts down
on chemicals and manual work, making it great for homes,
farms, or businesses. Overall, it's a step toward smarter, safer
pest management.

Future Scope

Add Al to predict bug swarms and tweak responses on the fly.
Scale it up with solar panels for big or remote areas.

Include sensors for spotting disease-carrying pests and app-
based data tracking.
Team up for real-world uses like smart cities or eco-friendly
wildlife monitoring.
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