Grenze International Journal of Engineering and Technology, June Issue
Scientific Society

Eco-Watch Guardian Al-Enhanced Drone Patrols
against Poaching

Naren D?, Deepak S?, Abhisheik R®and Subhashini R*
435athyabama Institute of Science and Technology, Chennai, India
Email: kdnaren62@gmail.com,{deepakvignesh003, raoabhisheik}@gmail.com

Abstract— Conservationists are searching for cutting-edge technical solutions in response to the
growing problem of poaching and its catastrophic effects on animal populations. Drones and
other names for unmanned aerial vehicles, have shown promise as a tool for wildlife monitoring
and anti-poaching operations in recent years. Drone data can be analyzed to provide important
insights into animal behavior, migration patterns, and habitat conditions, assisting in the
development of more informed conservation strategies. Since the device does not hurt the species
being attacked but rather causes discomfort that results in spontaneous pull it is technologically
more sophisticated. In order to ensure that the volume patterns of successive frames remain
coherent across time, the graph regularized is applied to them. Equipped with various navigation
systems such as the GPS and optical flow, they are able to practically navigate itself thanks to
today's fly-by-wire technique. Among the many possible uses for drones in tandem with other
technology include soil inspections and satellite surveillance. Additionally, the integration of
artificial intelligence and machine learning algorithms improves the drone’s ability to identify
and differentiate between poachers and legitimate visitors or researchers.

Index Terms— Animal poacher detection, TensorFlow, MobileNet SSD, deep learning, real-time
recognition, wildlife conservation.

|. INTRODUCTION

The incorporation of unmanned aerial vehicles (UAVs), sometimes called drones, have showed potential as a tool for
anti-poaching and wildlife monitoring actions. An overview of the use of drone monitoring in avoiding poaching and
conserving wildlife is presented here. Drones can quickly cover large, inaccessible areas and provide immediate
surveillance to detect threats and monitor animal populations. "Drones” may be classed in different ways, such as
according to their intended application, such as drones for shooting. Unmanned aerial vehicles (UAVS) have many
potential applications, including surveillance and mapping efforts. But the easiest approach to categorize "drones" is
based on platforms in the air. Many fly at scaled speeds that are competitive with human airplanes and are fueled by
small gas engines, some even turbines. Due to the complexity of their control systems, multi-rotor UAVs vary from
helicopters in that a computer is required to handle control input. Usually are just propellers instead of a rudder or an
aileron, unlike in aircraft. Drones can spot poachers regardless of how they are disguised by darkness or dense foliage
thanks of their high resolution cameras, infrared imaging, and sophisticated sensors, enabling law enforcement to
respond rapidly. A significant advance in methods for conservation is the use of drone monitoring for anti-poaching
and wildlife preservation.

Poaching presents a major danger to many species across the globe, driving several to the edge of destruction.
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Traditional conservation efforts have encountered difficulty tracking down broad and isolated regions where poaching
typically occurs. Algorithms based on machine learning allow the system to discriminate between people, cars, and
animals, lowering false alarms and enhancing the accuracy of danger detection. Drones cover broad regions fast,
decreasing the time necessary for manned patrols and boosting the overall efficiency of conservation activities. The
abundance of data acquired by the drones helps decision-making based on evidence, supporting conservationists in
understanding and managing concerns about the environment. The issue of the poaching of wildlife presents a major
threat to the delicate balance of ecosystems and the existence of countless endangered species. In reaction to this
critical conservation dilemma, the integration of drone technology has emerged as a strong instrument in the battle
against poaching operations. This novel strategy not only harnesses the benefits of airborne observation but also
combines innovative elements to boost efficiency, accuracy, and the overall effect of animal conservation activities.
Wildlife poaching, fueled by illegal markets for animal products and environmental degradation, is a serious concern
internationally. The constant pursuit of ivory, rhino horns, and other valued components of mammals has contributed
to the extinction of iconic species and disturbed ecosystems.

Il. RELATED WORK

[i] A technique that uses vision to guide unmanned aerial vehicles (UAVS) is presented by the work of K. Kim, J.
Kim, H. -G. Lee, J. Choi, J. Fan, and J. Joung (2023) and may protect a pursuer UAV (pUAV) from evader UAVS.
The suggested UAV chasing system generates control signals and tracks UAVs. The proposed UAV detecting
method combines a deep learning-based object detector, you only look once version three (YOLOV3), and existing
object monitors to improve pUAV tracking in a cheap processor complex. The object identification system may
be linked with the object tracker, which localizes the objects or provides the complete region occupied by the place
at any precise moment. [1].

[ii] In their study, P. Zhu, T. Peng, D. Du, H. Yu, L. Zhang, and Q. Hu (2021) proposed A massive video based
animal species calculating collection for agricultural and wildlife conservation named Animal Drone. Artificial
intelligence (Al) is fast increasing because it has been successfully employed in a broad variety of areas, including
the industrial and automotive industries. It's also exciting to watch how Al integrates with protection of wildlife
and agriculture. The dataset is separated into two parts: the first portion, which was gathered from on-site drone
video, and Part-B, which was obtained from internet sources. Both portions include detailed 53,644 shots with the
annotation of almost 4 million objects and relevant characteristics like weight, altitude, and perspective. Despite
tremendous progress over the last several years, counting animals with drones is still challenging due of a number
of difficulties, including motion blur, scale fluctuation, a lack of positive sample size, and tiny things. In order to
build animal tracking systems using drones, there are currently no publicly accessible massive data sets or
references. Even though bat, penguin, and elephant counting databases exist their data quantities, animal species,
and situations they cover are still confined. The issue of reciprocal obstruction between humans in a big density
group in flat view observation may be overcome by drones' precise vision. Drones are thus great for tracking
creatures. Over 4 million items are labeled in 53,644 frames across a range of contexts in Animal Drone. The
dataset for animals from drones covers 10 distinct species.

I1l. PROPOSED SYSTEM

The suggested Eco-Watch Guardian Al-Enhanced Drone Patrols provide a groundbreaking way to tackle the
continuous menace of illegally harvesting wildlife. By blending state-of-the-art artificial intelligence with modern
drone technology, this system is aimed to offer an anticipatory, efficient, and physically resilient solution to the
complex issues connected with safeguarding endangered species and their ecosystems The rising issues faced by
environmental changes, habitat degradation, and natural catastrophes, a suggested system employing drone
technology promises to modernize monitor the environment. This unique system, built for extensive gathering and
interpreting of data, meets the rising demand for updated data to support conservation initiatives, disaster response,
and efficient use of resources.

A. Architecture

The architecture proposed for animal poacher detection utilizing a TensorFlow model involves a multi-stage
process that integrates advanced deep learning techniques. The first stage of the architecture comprises a
comprehensive dataset collection, including images from various wildlife habitats and potential poaching
scenarios. This dataset is then preprocessed to enhance image quality and standardize features.
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The core of the architecture relies on a Convolutional Neural Network (CNN) implemented through Tensor Flow,
a powerful open-source machine learning framework. The CNN is specifically designed to extract intricate features
from wildlife images, allowing the model to discern potential threats and identify distinct patterns associated with
poaching activities. The method of transfer learning is applied by using models that have been trained before,
allowing the network to exploit information obtained from large-scale picture datasets. To enhance the model's
performance and simplify detection in real- time, the architecture incorporates a streamlined inference pipeline.
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Figure 1. Model Architecture Figure 2. System Architecture

In conclusion, the proposed architecture for animal poacher detection employing a TensorFlow model is a
comprehensive solution that combines advanced deep learning techniques, transfer learning, and geospatial data
integration. This holistic approach aims to enhance the accuracy and reliability of poacher detection systems,
contributing to the conservation of endangered wildlife populations.

B. Methodology

The methodology for the research paper on animal poacher detection using a TensorFlow model involves a
systematic approach encompassing data collection, preprocessing, model development, training, and evaluation.
The following outlines the key steps in the methodology:

e Dataset Collection: Gather a diverse dataset containing images of wildlife habitats, animals, and potential
poaching scenarios. Include images from various sources, such as camera traps, satellite imagery, and open-
access wildlife databases.

e Data Preprocessing: Standardize the dataset by resizing images to a consistent resolution, ensuring uniformity
for model training. Apply image augmentation techniques to enhance the variety of the used for training the
database while strengthening generalization of models. Normalize pixel values to a common scale to facilitate
convergence during training.

e  Model Development: Choose a pre-trained CNN architecture from TensorFlow's model zoo ( Mobile-net SSD)
as the base model for feature extraction. Integrate the CNN Using recurrent neural networks (RNNs) networks
to records spatial connections in natural events. Add additional layers for classification, adapting the model
to identify poaching-related patterns.

¢ Training: Dividing the data collection into learning, validation, while examining establishes to train and assess
the accuracy of the model. Utilize TensorFlow's training APIs to optimize the model's weights using back
propagation and stochastic gradient descent. Monitor the training process, adjusting hyper parameters if
necessary to prevent over fitting or under fitting.

e Evaluation: Assess the model's efficiency using measures like as reliability, recall, F1 score, and consistency
on the test set. Conducting ablation experiments to examine the influence of many different aspects of the
framework on its overall effectiveness. Compare the proposed model against baseline models or existing
poacher detection systems to demonstrate its effectiveness.

By following this comprehensive methodology, the research aims to develop an effective and ethically sound

animal poacher detection system using TensorFlow, contributing to wildlife conservation efforts.

C. Implementation

The implementation of the proposed animal poacher detection system involves coding and deploying the

methodology described. Below is a simplified outline of the steps you might follow for the implementation using

TensorFlow,

e System Architecture: The proposed system architecture is designed to seamlessly integrate various
components, ensuring a robust and efficient pipeline for animal poacher detection.
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Data Collection and Preprocessing: The system begins with the collection of diverse datasets containing
images and videos from wildlife reserves and natural habitats. The preprocessing stage involves data cleaning,
augmentation, and annotation to enhance the model's ability to generalize across different scenarios.

Model Development: The core of the system is based on the TensorFlow MobileNet SSD (Single Shot
Multibox Detector) architecture. MobileNet SSD is chosen for its lightweight design, making it suitable for
real-time apps on gadgets with limited resources. The model is adapted to the specific requirements of animal
poacher detection, considering factors such as video feeds obtained from various sources, including wildlife
reserves, surveillance cameras, and unmanned aerial vehicles (drones). The integration process involves
optimizing the model specifically for inference on both maobile devices and drones, ensuring low latency and
real-time responsiveness.

D. Outcomes

The outcomes of the animal poacher detection project utilizing the described system architecture can be diverse
and impactful. Here are potential outcomes that the project may achieve:

Improved Poaching Detection Accuracy: The primary goal is to achieve a high level of accuracy in detecting
poaching activities through the integration of advanced deep learning techniques. This outcome would
contribute significantly to wildlife conservation efforts.

Real-time Monitoring and Intervention: With the integration of the model into a drone platform, the project
aims to provide real-time monitoring of wildlife habitats. This capability enables timely intervention and
response to potential poaching incidents, enhancing the effectiveness of conservation strategies.

Geospatial Insights for Conservation Planning: The incorporation of geospatial data enhances the model's
ability to provide insights into the spatial distribution of poaching incidents. Conservationists can use this
information to plan targeted interventions and prioritize areas for conservation efforts.

Enhanced Wildlife Population Monitoring: The project may contribute to broader wildlife population
monitoring efforts. By analyzing images and data collected over time, conservationists can gain insights into
animal behaviors, migration patterns, and population trends.

Overall, the project outcomes are aimed at leveraging technology to address the critical issue of animal poaching,
with the ultimate goal of making a positive impact on wildlife conservation and biodiversity preservation.
Conservationists can use this information to plan targeted interventions.

IV. RESULT AND DISCUSSION

The project has demonstrated encouraging outcomes, signifying a noteworthy advancement in the development of
inclusive technologies that enhance animal conservation in diverse domains.

Adaptive Learning and Improved Performance: The system demonstrated continuous improvement in poacher
recognition accuracy over time, showcasing its ability to evolve based on user interactions. This adaptive
learning contributes to sustained and enhanced performance.

Robust Adaptation to Real-World Challenges: The project successfully adapted to variations in wildlife
habitats, lighting conditions, and poaching scenarios, highlighting its robustness in real-world applications.
The system's adaptability ensures effectiveness in diverse environmental conditions and poaching tactics.
Efficient Real-Time Detection: The system consistently achieved real-time responses within specified criteria,
meeting practical use standards. This efficiency allows timely interventions and rapid responses to potential
poaching incidents. An in-depth examination of recognition errors provides valuable insights, guiding future
enhancements to address identified weaknesses.
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Measurements of latency were made during real-time recognition, and the system consistently produced results
that satisfied the requirements for practical application. A comprehensive analysis of recognition mistakes yielded
insights into particular issues, directing future improvements and updates to rectify found shortcomings.

V. CONCLUSION

In conclusion, the animal poacher detection project has achieved notable success in leveraging advanced
technologies for wildlife conservation. The implementation of adaptive learning mechanisms demonstrated a
consistent improvement in recognition accuracy over time, showcasing the system's ability to evolve based on user
interactions. This adaptability contributes to sustained and enhanced performance, reinforcing the project's
potential as a valuable tool for addressing the complex challenges of poaching in diverse wildlife habitats.
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