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Abstract: This article explores the monitoring of termite-infested areas and innovative
methods for controlling them while maintaining ecological safety. The study focuses on the
application of thermal imaging (thermovision) technology to detect hidden termite activity
without disturbing the environment. By using thermal cameras, underground and concealed
termite colonies can be accurately identified based on heat anomalies. The article also discusses
non-chemical, eco-friendly approaches for termite control, such as biological agents and
physical disruption techniques. These methods offer an effective and sustainable alternative to
conventional pest control strategies.
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Introduction. Termites are harmful insects that rapidly destroy wood and other organic
materials, causing significant damage to industrial and agricultural facilities. Due to their
hidden lifestyle and high reproduction rate, controlling termites is often a complex and
prolonged process. Traditional monitoring methods are usually time-consuming and
insufficiently accurate, making it difficult to detect termite activity in its early stages. Today,
there is a growing need for new technologies that allow for the early detection and effective
control of termites without harming the environment or human health. From this perspective,
the method of monitoring based on thermal imaging devices (thermovision cameras) is
recognized as an innovative approach. Thermal imagers detect heat emissions, enabling quick
and accurate identification of termite locations even underground or in concealed areas. This
article discusses the advantages of using thermal imaging technology in detecting and
controlling termite-infested areas, as well as the application of innovative methods that maintain
ecological safety. Detecting termite activity through thermal imaging devices without

compromising environmental safety represents an effective and modern approach. Such
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methods reduce the need for chemical treatments, thereby preventing harm to human health and
the environment. In the future, the widespread implementation of these technologies could help
establish new ecological standards in pest control. A thermal imager is a device that captures
thermal radiation and detects hidden movements based on temperature variations. Termite
activity causes slight temperature changes in the areas where they are located. These variations
can be identified using a thermal imager, allowing for the mapping of damaged regions.
Termites live in areas rich in wood and cellulose, inflicting severe damage on buildings, trees,
and agricultural structures. They often remain hidden and can continue their destructive activity
for long periods without visible signs. Therefore, early detection using modern technologies—
particularly thermal imaging equipment—is of great importance.

Literature Review. Extensive scientific research has been conducted on detecting termite
damage and developing effective control methods. Traditional approaches such as visual
inspection, traps, chemical treatments, and physical methods are still widely used, but they often
suffer from major drawbacks — including low accuracy and environmental harm.
Consequently, in recent years, the use of innovative technologies has expanded significantly.
Several studies (e.g., Johnson et al., 2018; Lee et al., 2020) have confirmed the effectiveness of
thermal imaging technology in termite detection. Thermal cameras can identify and map heat
signals, allowing for highly accurate detection of hidden termite colony activity. This approach
is considerably faster and less resource-intensive than traditional methods. The use of artificial
intelligence (Al) and machine learning models (Smith et al., 2021) has made it possible to
automate the analysis of thermal images and improve detection accuracy. In addition, loT
(Internet of Things)-based monitoring systems (Garcia et al., 2019) have proven effective for
providing continuous and remote surveillance of termite activity. Environmental safety is a
crucial aspect of termite control. Therefore, biological control methods—such as the use of
fungi and bacteria—are gaining preference (Kim et al., 2017). Numerous studies have
documented the negative environmental impacts of chemical insecticides (Peterson, 2016),
which has led researchers to seek alternative, eco-friendly solutions. Furthermore, recent
studies (Wang et al., 2022) have explored the use of ultrasound and electromagnetic
technologies to eliminate termites without relying on chemical substances. These approaches
enable pest management through non-chemical means, ensuring both safety and sustainability.
In conclusion, innovative technologies such as thermal imaging, artificial intelligence,
biological control, and electromagnetic methods represent the main directions in the

development of termite monitoring and management strategies. Integrating these technologies
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while ensuring ecological safety will contribute to the creation of more effective and sustainable
solutions in the future.

Research Methods

Visual Inspection and Traditional Monitoring Methods.

Visual inspection is one of the primary methods used to detect the presence of termite
colonies. This approach involves observing signs of damage on trees, buildings, and the ground
surface to identify termite activity. However, its accuracy is low, and it has limitations in
detecting hidden colonies.

Trapping Methods.

Special traps are used to capture termites. This method helps assess termite activity levels
and determine the extent of damage. Although trap methods are relatively environmentally
friendly, their effectiveness depends on the termite species and environmental conditions.

Monitoring and Control Using Chemical Agents.

Chemical insecticides are widely used in termite control. Studies have examined their
effectiveness and environmental impact. However, due to potential environmental hazards, it is
recommended to use these chemicals in combination with biological control alternatives.

Thermal Imaging Technology (Infrared Thermography).

Thermal imaging detects the heat signals generated by termite activity. This method
enables the rapid and accurate detection of hidden termite colonies. Research studies (Johnson
et al., 2018; Lee et al., 2020) have confirmed the precision and efficiency of thermal imaging
technology.

Application of Artificial Intelligence and Machine Learning Models.

Artificial intelligence (Al) and machine learning algorithms have been developed to
automatically analyze thermal images (Smith et al., 2021). These methods enhance accuracy,
reduce human error, and accelerate the monitoring process.

loT (Internet of Things)-Based Monitoring Systems.

loT sensors allow real-time and remote observation of termite activity. This approach
provides continuous and efficient monitoring and offers new opportunities for pest management
(Garcia et al., 2019).

Biological Control Methods.

As an alternative to chemical agents, the use of fungi, bacteria, and other microorganisms
is being studied (Kim et al., 2017). Biological control is considered an environmentally safe

and long-term solution for termite management.
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Ultrasound and Electromagnetic Methods.

Ultrasound and electromagnetic technologies are also being explored to eliminate termites
and reduce their activity (Wang et al., 2022). These techniques enable pest control without the
use of harmful chemical substances.

Results and Discussion. In these studies, the effectiveness of both traditional and
innovative methods for detecting and controlling termites was analyzed. While traditional
methods such as visual inspection and trapping are commonly used to detect termite activity,
their accuracy is low and they are insufficient for identifying hidden colonies. Furthermore,
numerous studies have noted that chemical insecticides can be harmful, posing negative impacts
on both the environment and human health. Innovative technologies, particularly the use of
thermal imaging (thermovision) devices, have demonstrated high accuracy and speed in
detecting termite heat signals. The integration of artificial intelligence (Al) and machine
learning models for automated thermal image analysis has optimized the monitoring process by
reducing human error and minimizing the risk of false detection. 0T sensor-based systems have
provided the ability to observe termite activity remotely and in real time, ensuring continuous
and efficient monitoring. The use of biological control methods has contributed to maintaining
ecological safety, offering an important step toward reducing the dependence on chemical
insecticides. Additionally, ultrasound and electromagnetic techniques have expanded the
possibilities for managing termites without the use of harmful chemical agents. These methods
serve as a foundation for developing future pest control strategies that are more sustainable and
environmentally friendly. In conclusion, combining innovative technologies with ecologically
safe methods represents the most effective approach to termite control. Future applications of
these integrated methods are expected to further enhance monitoring and management
processes, reduce structural and environmental damage, and minimize negative ecological
impacts.

Conclusion and Recommendations. Traditional methods of detecting and controlling
termites have certain limitations and shortcomings, particularly in identifying hidden colonies,
where their effectiveness remains insufficient. In contrast, innovative technologies—such as
thermal imaging, artificial intelligence (Al), 1oT sensors, biological control, and
electromagnetic methods—have significantly improved the processes of monitoring and
management. These approaches offer high accuracy, speed, environmental safety, and efficient

resource utilization.
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To minimize the negative environmental effects of chemical insecticides, biological and
electromagnetic methods should be prioritized in termite control programs.
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