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ABSTRACT:

Elephant detection is essential for protecting these endangered animals. This paper explores how Al, especially machine
learning and deep learning, can help us to spot elephants. We inspect how well different algorithms like convolutional
neural networks (CNNSs) and support vector machines (SVMs) work in identifying elephants in various environments.
By analysing lots of images and videos, we evaluate how accurately and reliably these models perform. Our results
show how the Al methods significantly improve detection rates compared to older techniques.

We also discuss how important is the data augmentation, transfer learning, and the combining of multiple methods to
improve performance. The approaches driven by Al has the ability to process the large amount of data in a short
duration by making them ideal for large-scale conservation efforts. This study highlights the AI’s potential in
advancement of wildlife conservation. Al usage can lead us to more effective strategies for preserving these magnificent
creatures.

Al helps us in identifying and understand the behaviour andmovement patterns of the elephants. Al analyses data from
the source, like as video traps, thatpropose important information on their migration paths and their habitats. This
Reduces the human-wildlife conflicts and creates focused conservation initiatives depend on this knowledge. Because
Al can detect doubtful activity and notify the authorities instantly, it can also help with prohibition attempts. To ensure
elephant’s survival and their well-being for future generations, integrating Al technology into wildlife conservation is a
promising step forward.

Key Words: Elephant Detection, Wildlife Conservation, Artificial Intelligence (Al),Machine Learning (ML), Deep
Learning, Convolution Neural Networks (CNN), Support Vector Machines (SVM), Image Recognition, Transfer
Learning, Data Augmentation.

Introduction:

Detection of elephants has come a long wayover the years, to protect them from harm. Before, in the past, people used
some traditional methods like observing directly and tracking them manually to observe the population of the elephants.
This includes looking for various signs like the elephant’s footprints, dung, and sounds. But the problem was that, this
method was very time consuming and was often not accurate so that it was hard to get the comprehensive data.

Technology has altered the game in recent years. More accurate and comprehensive data on elephants has been gathered
by researchers thanks to devices like GPS collars and camera traps. These resources have shed light on the behaviour,
migration, and habitat utilization of elephants. The ability to follow animals in real time and cover large regions with
little human involvement has been further enhanced by drones and satellite photography.
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Today, Al is at the forefront of the detection of elephant. Machine learning and deep learning algorithms, such as
convolutional neural networks (CNNs) and support vector machines (SVMs), have shown great assurance in identifying
and tracking elephants from large datasets of images and videos. These Al-driven methods afford a level of accuracy
and efficiency that was previously unattainable.

Elephant identification appears to have an even better future thanks to several developments in Al and associated
technologies. Al will undoubtedly get stronger at detecting and tracking elephants as machine learning models advance
and more data becomes available. Enhancing methods like data enhancement and transfer learning may be the main
focus of future studies. Al is also useful for predicting elephant behaviour and spotting possible dangers like poaching.

Embodying Al with other emerging technologies like the Internet of Things (IoT) and edge computing can lead to smart
monitoring systems. These systems could provide real-time alerts and data analysis, which enables faster and more
effective replies to conservation challenges. Al's role in wildlife development will continue to grow, offering new ways
to protect and preserve elephants.

By gathering historical knowledge, current technological advancements, and future innovations, we can ensure the
survival and well-being of elephants. Grasping Al-driven solutions and cutting-edge technologies will help us develop
more effective strategies for elephant conservation, nourishing a harmonious coexistence between humans and these
magnificent creatures.

Literature Review:

1. Numerous traffic accidents that result in injuries and fatalities happen every few seconds, making them a serious
problem on a global scale. Accidents involving cars and animals are common. By identifying their presence and
warning drivers, we hope to reduce the number of accidents caused by animals.We propose an innovative loT-based
detection and warning system designed to prevent such incidents. The system uses the Raspberry Pi3 Model B as its
core, which serves both to identify animals and to send warnings to cars. Equipped with a Pi camera, the system
captures real-time images and videos of animal movements. It quickly alerts drivers and pedestrians using sensors to
identify obstacles on forest roads. By using lights to show exact distances at night, the system greatly improves safety.
Using the YOLO technique, it was created mainly to save lives and avoid mishaps with animals. This algorithm's
capacity to process around 45 frames per second guarantees quick and precise detection by looking for possible dangers
in full images. The Internet of Things (loT) facilitates seamless data flow and real-time monitoring of digital and
physical systems through the use of four core components. Battery performance and efficiency are given top priority in
low-power embedded systems, guaranteeing dependability and longevity in a variety of applications. 10T devices
generate vast amounts of data, which cloud computing processes and analyses to provide insights like problem detection
for informed decision-making. The rapid expansion of 10T systems will unavoidably lead to a surge in big data, and
strong analytics will be required to harness this data in domains like healthcare and smart cities. IP addresses are
essential for networking and connectivity, which are essential to the Internet of Things. Researchers are investigating
alternate naming systems as a result of the existing system's scalability issues. Simulating human brain processes and
improving 10T capabilities, deep learning, a branch of machine learning, uses multi-layered neural networks to evaluate
unstructured data. By finding patterns and providing insightful information, the combination of 10T and Al-powered
technology is altering businesses and bringing about major breakthroughs in areas like computer vision and natural
language processing.
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2.The detection of wildlife, specially wild animals, plays a important role in tracking their distribution, supporting
conservation efforts and addressing a wide range of research questions. This includes studies on ecosystem functions,
behavioural ecology, animal growth and development, population dynamic, and the factors influence their
movements. To achieve this, researcher commonly use camera traps that is triggered when animals pass through their
field of view. These traps enable the collection of millions of animal images without causing any disturb to their natural
behaviour.

Machine learning, specially convolutional neural networks (CNNSs), has emerged as the leading approach for detecting
and identifying animals in this images.This study highlights current developments and important contributions in the
field of wildlife detection and recognition by focusing on important deep learning concepts. It also examines the use of
deep learning methods for automated animal identification, segmentation, and recognition while providing succinct
comparisons of different approaches. The report concludes by outlining the current problem and discussing possible
avenues for further study in this developing field.

There are several real-world uses for animal recognition,here are a few examples: tracking, monitoring, identifying,
detecting, and counting animals. Making use of light,Using airborne remote sensing images to identify moving wild
animals detection and ranging data to help fishermen locate fish in the deep sea, and micro-Doppler signals to protect
human safety by identifying potentially hazardous animal intrusion into homes.

Discussion of this research tells that, Comparing the accuracy of different approaches in detecting and classifying
animals is challenging due to variations in datasets, species, and labelling methods. Using the Snapshot Serengeti (SSe)
dataset, Schneider et al. achieved 76.7% accuracy with Faster R-CNN, Alexander et al. reached 89% using DCNNSs, and
Norouz Zadeh et al. achieved 92% with DCNNs. However, these are still below human accuracy, which stands at
96.6%. DCNN models like Alex Net, VGG-16, Goole Net, and ResNet-50 generally perform better than models like
Faster R-CNN or YOLO. Norouz Zadeh et al. achieved 90% binary classification accuracy using Faster R-CNN, while
others like Chen, Yousif, Tabak, Nguyen, and Okafor reported accuracies ranging from 38.3% to 99% depending on
datasets and labels. Although deep learning has a lot of potential for camera-trap data, several techniques are still less
accurate than humans. While Fast R-CNN performs faster than R-CNN and Alex Net gains efficiency from GPU use,
image segmentation aids DCNNSs in learning and enhances classification outcomes.

3. 10T technology has change wildlife tracking, bringing new levels of efficiency and insight. The integration of Low
Power Wide Area Networks (LPWAN), like Sigfox and LoRa, with biologging and IoT shows great potential when
compare to traditional Wi-Fi networks, even though each has their own benefits and limitations. Security measures are
also critical, as it ensures sensitive data from biologging devices are safe and ethically managed. 10T significantly
improves wildlife monitoring by collecting data on animal behaviour, health, and habitat conditions using sensors, GPS,
and environmental devices.

Traditional methods like manual tracking, radio telemetry, and satellite tracking have been used for wildlife monitoring,
but each of them has limitations, such as being costly, time-consuming, or invasive. Newer methods like camera traps
and acoustic monitoring provide useful insights but also comes with limitations, such as limited spatial and temporal
coverage and the need for significant effort to analyse data. However, 10T has provide new possibilities for wildlife
tracking through real-time data collection and remote monitoring using interconnected devices.
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The advancements in 10T, such as miniaturization of sensors and the use of low-power networks like LoRa WAN and
NB-10T, allows for longer deployments and less invasive monitoring. This is especially helpful in remote areas where
traditional methods won't work. 10T also combines data from multiple sources, providing researchers with a more
holistic view of environmental conditions and animal interactions, which can be analyse using machine learning
algorithms in real-time. Despite the progress, gaps like lack of system standardization, long-term sustainability
concerns, and limited integration with other data sources still exists. Solving these issues will make 10T more impactful
in wildlife conservation and biodiversity protection.

4.Global biodiversity is declining, so new conservation methods are needed. Conservation Al uses artificial intelligence
to help. It takes pictures and videos of animals with cameras and drones. Al programs then identify the animals and
detect poaching. This works in real-time for quick responses and also for long-term studies. The platform is used around
the world to identify species, monitor wildlife, and prevent poaching. While there are challenges like data quality, the
system is improving. It plans to use better technology and work with more communities. Conservation Al is a tool to
help protect wildlife.

5.Datasets like Caltech-UCSD Birds and BIRDSAI are used for computer vision in wildlife. While detection and
classification are common, researchers are working on animal re-identification using deep learning, despite challenges
like changing environments. Triplet loss has shown promise over Siamese networks for this task. Wildlife conservation
relies on species information, but traditional methods are costly. Computer vision offers automated solutions using
camera traps and UAVS. UAV data is often more accurate, but has limitations. Camera traps are reliable for long-term
monitoring in remote areas, as seen in projects like Bear Cam. Tools like Microsoft Al for Earth Mega Detector are used
globally. 3D tracking and action recognition are also being explored to improve wildlife monitoring. Multilevel
classification can further refine species identification. Additionally, new research explores using thermal infrared
cameras and advanced algorithms to detect and track animals at night, offering improved visibility and data collection in
challenging conditions.

6.Counting wildlife is hard but important for conservation. Scientists often use ground methods, but these take much
time and money. This paper shows a new way to do it using drones and heat cameras. The system uses artificial
intelligence to find and track animals in videos. It was tested on koalas, deer, and other animals in natural habitats. Two
programs help find the animals in the pictures. One program uses the heat signatures of animals. The other program uses
the shapes of animals to match templates. Tests showed the system works well in finding animals. It can find all the
animals in the surveyed area with good accuracy. This new way is faster and cheaper than old methods. It also causes
less disturbance to the animals. The drone system helps protect animals by giving accurate population counts. These
counts help scientists understand animal numbers and plan conservation efforts. The technology can also be used to find
invasive species or track endangered animals. Future improvements will focus on making the system even more
accurate and adaptable to different environment.
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Methodology:

Image and video surveillance

Surveillance using images and videos has totally changed how farmers look after their fields. It replaced the old ways of
checking fields manually with modern, real-time monitoring. High-quality cameras are placed smartly around farms,
taking pics and videos non-stop to catch sight of wild animals.Because of their motion sensors, these cameras use less
power and storage because they only begin to record when an object moves. More sophisticated cameras can monitor
animals in low light or darkness by using infrared and thermal imaging to detect heat signatures. The live video goes to
a central system which farmers can look at  through apps or ontheircomputer.

Some systems now include Al and machine learning that checks the pictures taken, figuring out if it’s an animal, person
or just something random. Al even knows the type of animal species so farmers know how to handle the situation better.
Often the recordings are kept in cloud storage so farmers can look back at older videos to notice patterns of animal
movement. Theres different cameras for different uses like fixed ones for always looking at one spot, PTZ cameras for
moving views, night-vision ones for low light, and drones for monitoring larger areas from above. Wireless 10T cameras
send real-time alerts and data smoothly.

This tech helps farmers keep an eye on things 24/7, saves money by reducing work, spots threats early and figures out
wildlife issues more accurately. All this makes farming safer and more efficient by keeping crops safer from getting
damaged.

Object detection technology

Object detection technology has revolutionized wildlife care and agricultural security by enabling real-time, automated
animal detection. Prior to this, farmers had to search for hours to determine whether animals were present in their
fields, a task that was not always precise.Now, with advanced image processing and Al, cameras take videos that are
checked automatically to see if there are animals.
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Systems now use ML and DL algorithms that tell apart different objects, like animals, humans, cars, or other things in
the area. With superfast processors and edge computing, the images are studied very quick so there’s no delays. Special
tech like infrared and thermal imaging makes the detection even better, especially when it's dark or visibility is low.

When an animal is spotted, Al helps find its species so farmers can know how dangerous it is. For example, it can tell
between a harmless bunny and a wild boar that might damage crops, so only needed actions are taken.Old data can also

be studied to understand how animals move, so farmers can stop problems before they happen.

With no need for manual checks, object detection makes farm security stronger, cuts down crop damage, and brings a
smarter way to handle wildlife issues.

The automated alert system

The automated alert system has changed farm security by giving instant notifications whenever wild animals are
spotted, cutting out the delays caused by manual watching. Before, farmers didn’t have a way to get quick warnings
about animals coming into their fields, which many times caused a lot of crop damage before they could react. Now
with new technology, Al-powered systems and object detection work together to find animals in real-time and send
alerts automatically.

As soon as an animal is seen, the system sends alerts through various methods like SMS, email, apps, or even automated
calls.Smart speakers or on-site speakers can also be used in some more sophisticated systems to emit loud warnings. In
response to these alerts, farmers can either take immediate action to address the issue or use tools like loud buzzers,
flashing lights, or crackling noises to scare away animals. Additionally, systems can be configured to deliver alerts
according to the type of animal, the time of day, or the proximity to significant locations.

Deterrent mechanisms

Deterrent systems is highly used for wildlife management, providing automated and more efficient ways to keep
animals away from agriculture land. Traditional methods, such as scarecrows, loud noises, or chemical repellents, were
often ineffectual since animals rapidly learned to use them. These days, automated systems combine a variety of
technology to offer a dependable and efficient approach to keep animals away without endangering them.

These systems activate immediately when an animal is detected, using methods like loud buzzers that mimic predator
sounds, flashing LED lights that startle animals (especially at night), or ultrasonic waves that cause discomfort and drive
them off. Some systems also employ environmentally friendly water bursts to frighten animals. The systems employ
random patterns to make lights and noises less predictable in order to prevent animals from becoming accustomed to
these techniques.
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Depending on the kind of animal identified, advanced systems can also modify their reaction; for instance, they can use
lights or sounds that are more suitable for a certain species. The systems only response to actual threats by combining
these deterrents with Al-based detection, this will lower the number of false alarms and false detection. All things
considered, compared to conventional techniques, these automated solutions make safeguarding crops and cattle
simpler, more compassionate, and more environmentally friendly.

Continuous monitoring

Continuous monitoring has become a crucial tool for modern farms, providing 24/7 surveillance and protection against
wild animals. Earlier, keeping an eye on animal activity was only possible in daylight hours and needed constant human
intervention, which caused a lot of gaps, especially during the nights. But now, with advanced systems, farms are
safeguarded day and night without breaks.

Infrared and thermal cameras help detect movements even in pitch-black darkness or foggy weather. These cameras
don’t care if it rains or snows—they keep watching. Motion detectors also step in to save power by activating the
cameras only when there’s some actual movement, which is genius because it saves space too.Even if farmers are miles
away from the farm, they can still view the footage from their laptops or mobile devices thanks to the direct upload to
the cloud.

It's even more awesome with drones. They cover areas that humans would take hours to monitor since they fly about
and provide an aerial perspective of the entire area. Plus, edge computing processes stuff right on the spot for a quicker
reaction to threats. These systems help farmers know when animals are likely to show up again and give them enough
time to up their game on security measures.

Now, with these advancements, monitoring can be done constantly, even without humans on site. It’s a big win for
protecting crops, livestock, and the farm's overall wellbeing.

10T (Internet of Things) integration

10T has revolutionized the way farms manage wild animals by allowing multiple sensors and devices to work together
smoothly and creating an automated and intelligent security system. Farm security equipment like cameras, alarms, and
other deterrents used to function independently, which led to less efficient and slower reaction times. But thanks to
Internet of Things technology, all of these devices can now speak with one other in real time, creating a system that
automatically detects, warns about, and reacts to animal invasions.
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An 0T camera, for instance, can instantly alert another device, like a water sprayer or megaphone, to take action when
it spots an animal in the fields. This way, everything works together fast without needing a person to control it. Plus, 1oT
lets farmers check and operate their entire security system from their phones or computers no matter where they are.
They can change settings, turn on deterrents, or even watch recordings when they’re not on the farm.

10T systems also track data in real-time, giving reports about animal movements and how well deterrents are working.
They can work with weather stations too, so the system adjusts based on the climate like rain or wind. The technology
can predict animal patterns based on past data, helping farmers take preventive steps before an intrusion happens.It is
further enhanced by cloud technology, which allows farmers to view old footage for analysis, remotely update devices,
and safely store data.

10T links cameras, sensors, alarms, and deterrent devices to create a fast and efficient system that improves farm
security while reducing labour expenses and saving time. Overall, it increases farm productivity and safety.

157 157 157

YOLOVS:

it is New Object Detection technique, YOLOVS is the latest version in the YOLO family, raising the bar for object
detection in real time. Built for both speed and accuracy, it improves on earlier versions while using advanced
techniques in deep learning.This makes it perfect for today's demanding applications, such as self-driving cars and
security systems.

Speciality in YOLOVS:
Backbone: The backbone functions as the model's brain, interpreting photos of various sizes to capture all the features.
In order to efficiently identify significant features in the image, it employs layers of convolution. It improves detection

by combining simple and complicated features using techniques like C2F (a fusion method).

Neck: This section combines data from many scales to further improve the features from the backbone. YOLOVS8 can
easily identify both small and large objects in a single image thanks to techniques like SPPF, which pools features at
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many layers.

Head: The detecting head makes predictions about the location, kind, and degree of confidence of objects in a picture.
Working on several scales, it effectively handles larger things while making sure that even the smallest ones are
observed. Advanced techniques like CloU loss make sure predictions are more precise.

Advanced Features: YOLOVS also uses modern tricks like bottleneck layers, skip connections, and up sampling. These
methods improve its ability to keep spatial details intact, leading to better results. Batch normalization and SiLU
activation functions help with faster and more stable training.

Reason for YOLOVS8's rise:

Self-Driving Cars: It is ideal for recognizing cars, pedestrians, and other things on the road due to its rapid and precise
detection.

Smart Security: YOLOv8 assists with real-time environment monitoring, promptly detecting anomalous activity or
threats.

Farming and Automation: It can identify objects or animals in fields, which greatly simplifies automation and crop
protection.
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CONCLUSION :

Wildlife Manoeuvres detection using Ai approaches system is designed to help farmers and homeowners protect their
crops and properties from wild animals using cameras and Al techniques.As soon as an animal is spotted, the system
sends out an email to the relevant parties. To immediately scare the animals away, it activates loud buzzer noises,
flashing lights, and cracker sounds.This device provides 24/7 protection by operating constantly, even

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM47345 | Page 9



http://www.ijsrem.com/

_-f.' \&R‘
b %
@ﬁm International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 05 | May - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

at night.it eliminates the need for human monitoring and offers prompt reactions, preventing crop damage and
monetary losses.it Offers a scalable system that may be implemented in a variety of settings, including farms,
residences, and forest borders.
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