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Abstract 

In terms of the environment, deforestation causes biodiversity loss as well 

as climatic change, which harms natural ecosystems. It causes conflicts 

over land and other resources, which mainly damage communities 

globally. Due to degradation in forest exploitation, it becomes vulnerable 

in terms of land diversity, which tends to release excessive carbon dioxide 

and also cause greenhouse gases. Mainly, forest loss and degradation 

cause a total of 10% gross damage, which leads to global warming. This 

technique allows management or an authorized individual to identify the 

location of the trafficking via GPS as well as the manner in which it is 

done, including such tree-cutting, fires, or the intense heat in the forest as 

it is indeed difficult to stop illegal trafficking of trees. Bots in green 

establishment of effective forest management and surveillance can benefit 

greatly from IoT. Collecting and using basic forestry data presents various 

challenges for emerging economies. To respond effectively to areas and 
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make better judgments, person who is in charge of maintaining forests and 

ecological issues can benefit from data about daily forestry, burned zone 

evaluation, and forest infraction monitoring. When individuals are unable 

to provide assistance, the proposed system has a low-tech, IOT-based 

structure to detect illegal tree trafficking. IoT technology with sensors, 

which is effective and affordable, monitors human behavior, fires inside 

the forest, and illicit deforestation. 

Keywords: IoT, Drones, Remote Sensing, GPS, Deforestation, Ecological 

Issues 

 

 

1. Introduction 

Forests are critical to environmental preservation and combating greenhouse effect. Admittedly, 

human interventions like deforestation, wildfire, and so on are constantly reducing them. 

Deforestation is amongst the most serious environmental challenges today. Large number of acres 

of forest are lost each year around the entire globe, so people must act quickly to save them. 

Fortunately, new technology can aid in the preservation of the world’s forests. The term 

“digitalization of forests” refers to the long-term integration of cutting-edge technological advances 

into forests in order to improve current trends in forest surveillance applications, data capture, and 

interpretation in the field of science and technology.  

The Iot, Sensor Networks, Internet of Trees, Machine-learning, and other technologies which can be 

used properly to accomplish these goals. The Iot refers to the ever-expanding network of connected 

sensors and devices. Drones have helped them monitor areas under which staffing is scarce as well 

as the forest is large. Drones will be a lifesaver because they can plant more seeds per hour than 

other traditional methods. Combating deforestation entails both restricting forest loss and 

preserving deforested areas. By planting trees, we can help tackle the world - wide effects of 

deforestation. With tree- planting drones, the Internet of Things can also help throughout this area. 

In agricultural land, nearly 40-45% of forests are generally cleaned to obtain the food and wood 

productivity. To maintain the overall soil quality, it obtains the regulate climate and also provides 

the habitats. Deforestation adds up the pressure on food supplies which degrades the habitat and 

also destroys the supportive system of species. 

Deforestation is so widely spread however at point that halting it will require a significant 

movement. Users need all the help you can get in the struggle for the forests. The Internet of Things 

offers assistance that conservationists cannot afford to ignore. The Internet of Things enables you to 

combat deforestation on a scale that’d be unimaginable without it. With a subject as large as a 

forest, functionalities like push notifications, monitoring, and digitization come in handy. With 

enough innovation and deployment, the Internet of Things could finally put an end to deforestation. 

Accurately detecting and forecasting wildfires is a challenging task that necessitates computer 

vision and a thorough examination of environmental factors. This motivates to use neural networks 

to identify the wild life fires. The previous system ensured the protection and reliability of wildlife 

and helped to increase their numbers, which were on the verge of extinction. 

 A monitoring system for wildlife is helpful for surveillance and managing them. The previous 

systems ensured the protection and reliability of wildlife and helped to increase their numbers, 
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which were on the verge of extinction. This previous system aids in diverting animals as they 

approach the village. Heat sensor device that is placed on the animal helps the animal to stay in the 

specific limited area; if the animal exceeds out of the specific confined area, the animal suffers from 

body pain caused by the machine that is placed on the actual animal. The available IoT based 

models uses limited sensors, without drone-based monitoring and lack of accomplishment. This 

study proposed and tests a conceptual model for automatically identifying infringing tree-cutting 

activity in forest areas using machine learning.  The system is attempting to prevent tree illicit 

trafficking is a huge challenge. This notion also allows the government or an authorized person to 

know where the smuggling is taking place using GPS and how it is taking place, such as tree 

cutting, fire, or high temperatures in the forest's environment. Someone may try to fire the tree base 

when someone is attempting to cut the tree is possible.   A minimum angle will be programmed into 

to the flex sensor, so if the tree rotates more than this and, a signal would be sent to the control 

center. If a fire breaks out in the forest, the fire sensor sends a direct signal to control room. They 

can also determine the exact spot. As a result, we can arrive at our desired location as soon as 

possible to safeguard the forest. To develop drones capable of spraying seeds in order to plant new 

trees in record time. These aerial devices are not only fast, and they're also effective in ensuring 

proper tree growth. Instead of randomly discharging seeds, they inspect the area to determine the 

best areas to nurture a growing tree. Drones and other IoT devices allow us to plant far more trees 

than anything we could by hand. Drones are used to install flying cameras that can constantly 

monitor unusual activities in the forest. 

2. Literature Review 

Rajesh Singh [1] the author, investigated and taken into account the many opportunities for 

technology interventions within forests to significantly enhance their ecology in this research. It’s 

been mentioned briefly how smart sensors for detecting, surveillance, and analytics may be 

employed in situations like forest fire events, unauthorized tree harvesting, hunting, etc. 

Additionally, generic designs that may be utilised while changing forest deploy services in the 

future for improvements in research and innovation linked to data collection and processing 

activities like flora assessment, forest fire forecasts, etc. were also offered. Regarding the regions 

centered on the forest environment, several strategies for improving tribal subsistence, higher-

yielding trading of forest resources, and wildlife surveillance are also covered. A few of the crucial 

considerations contained and covered in this research for assisting the efficient application of new 

networks in the tropical forest include efficient connection, continuous implementation of real-time 

sensor devices, and energy harvesting. 

Andreadis, A [2] introduced a paper in order to protect the ecosystem and combat global warming, 

forests are essential. However, modern activities like forestry, wildfires, etc. constantly diminish 

their numbers. In this study, a methodology for accurately detecting unlawful tree-cutting activities 

in forests using audio events categorization is proposed and evaluated. In order to cover large 

portions of the forest, we envision ultra-low-power small devices with embedded edge-computing 

embedded devices and long-range wireless connectivity.  

An efficient and optimal audio classification scheme based on deep learning is provided, intended 

particularly for resource-constrained wireless end devices, to decrease the resource footprints 

overall resource usage for efficient and widespread monitoring of unlawful tree cutting. In 

comparison to other efforts, the suggested design allows use of a decentralized and ubiquitous edge-
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computing method to identify a larger spectrum of concerns associated with deforestation. 

Including an emphasis on the trade-off between categorization accuracy and computational 

capabilities, storage, and energy footprint, various pre-processing methods have been assessed. 

Long-range communication experiments have also been tested in actual contexts. Results from trial 

findings indicate that the suggested solution can identify and inform tree-cutting incidents with only 

an efficiency of 85% for comprehensive and cost-effective forest monitoring using smart IoT. 

According to [3] Marcu, Alina, the Raspberry Pi Model 3, digital and analogue detectors, and 

methods for spectral analysis are the foundation of the approach that this article suggests for 

observing the adaptive forest environment. Each recorded event can be categorised into one of 

categories listed: Chainsaw, Vehicle, or Forest ambient noise based on analysis of ambient sounds 

and the monitoring of factors like temperature, oxygen levels, soil moisture, etc. Internet and a 

smartphone device that enables the user to get alerts if fires, air pollutants, or illicit forestry are 

discovered guarantee that the user has access to gathered information. The SeaForest climate 

monitoring is an IoT initiative aimed for national environmental and crisis response agencies as 

well as internal and external forestry operators.  

G. Suciu [4] introduced a paper errors and disasters might strike anyone anywhere at any time, 

resulting in unhappily significant destruction and, worse, unavoidable fatalities. It's indeed vital to 

minimise some of these events, which requires extensive study, testing, and improvement. Most of 

the time, professionals search for the least expensive, best optimal option which really uses 

resources effectively. This paper provides a broad overview with an emphasis on sustainability 

concerns, including such deforestation, which implies either natural or man-made reasons, 

including its foundation. It also analyses and proposes a few methods with both advantages and 

downsides. 

N. Saadat [5] introduced a paper within an application framework is put forward that takes into 

account data collection methods mostly in forests and cost-effective monitoring methods. As a 

prototype, a well-designed app is made that makes use of the autonomous urban vehicle's ability to 

be remotely built and operated in real-time. It has several benefits and may be applied to a variety 

of situations. For instance, it should be used to keep an eye on a key location for trespasser activity 

or even to determine the present condition of every interest point. We gave machine learning and 

information analysis some thought since they may be applied to identify different native trees in a 

forest based on their size and colour. It'll be handled by a separate service operating on a second 

distant server. 

According to K. Tan [6], among sensor technologies such as urban studies, catastrophe analysis, 

and environmental tracking, activity recognition would be a prominent study area. Throughout this 

study, researchers provide a different technique for selecting training datasets as well as an 

ensemble of several models that automatically detect high-resolution remotely sensed imagery. 

Through efforts to ensure the efficiency of such chosen training images through enabling their 

choice in quite an effective manner, the suggested technique employs two pairs of criteria rather 

than simply one. 

C. G. Diniz [7] suggested an approach on approximately 30% of the world's rainforests are found in 

the Brazilian Legally Amazon, the biggest rainforest on the planet. There are massive state efforts 

aimed at regulating and mitigating degradation because of the complexities of the area. This is near 

the actual deforestation detector. One of several independent condition monitoring being conducted 
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by the National Institute for Space Technology, stands out. An emergency alert structure is made 

possible by DETER's use of MODIS 250 m imaging and virtually every revisit, which enables 

destruction monitoring and management. The purpose of this work is to provide the technique and 

findings of DETER-B, or DETER predicated on AWIFS information. The proposed mechanism, 

that is supplemented with 56 million [7] photos, is particularly efficient in identifying deforestation 

of less than 25 ha, focusing 80% of its own overall detection methods and 45% of the entire 

surveyed area throughout this category. Additionally, it has improved detecting abilities for locating 

regions within 25 and 100 hectares. Its area estimate by municipalities permits the discovery of 

deterioration and harvesting trends typically shown with the conventional DETER approach and 

therefore is highly comparable to the authorised deforestation information. 

3. Proposed Methodology 

The proposed system includes a low and minimal IOT-based architecture to identify tree illicit 

trafficking in situations where humans cannot provide protection. The sensor detects and transmits 

messages to the Micro controller, and the sensed data are updated regularly in the IOT network. The 

data that is updated is also saved in the cloud server and is surveyed by authorized personnel via the 

web page. If anyone attempts to cut the tree, the spot will be tracked and information will be 

instantly sent to the command center. Individual trees will be tracked and low-cost Sensors work 

accurately, making installation easier. Efficient data analysis to predict and alert the forest fires 

using machine learning. The IoT and drone-based system consists of the following modules to 

effectively monitor and alert on deforestation.  

Tree Module 

Each tree will have a passive components division consisting of a Renesas controller, sensors 

devices, and solar power with GSM module. These units collect data from various tree units. By 

using GSM module, each tree unit would also transmit data to the base station. At the server, one 

authorized person who receives the information and thus will act to ensure safety. Flex sensors will 

detect tree cutting. Cutting trees will be displayed in the front end on the server unit. Zigbee 

modules will communicate with the forest and the server. The data from the sensors is processed by 

the micro - controller and then sent to the receiving device via the Zigbee network. The 

abnormalities alert the receiver unit, and the image’s captured images are sent to.  

This Forest Surveillance system is designed and developed in an attempt to improve the security 

level for valuable trees with large market demand, such as rosewood and sandalwood. The forest 

officer uses the message received at the receiving device to start taking preventative measures. 

Once the tree is cut and tried to carry, the GPS module measures the change in location and 

transmits it to the master control module via the transmitter. The above location is received by the 

master device via the wireless receiver that is attached to it. A GSM transmits the above location to 

the closest forest department. When a tree is cut and trafficked, a Text messaging also with location 

of the corresponding tree is sent to the forest control officer's registered mobile number. 

Furthermore, the design system employs three sensors: a tilt sensor to detect the inclination of a tree 

when something is being cut, a temperature sensor to detect wild fires, and a sound sensor for 

detecting deforestation.  

The information recorded by these sensing devices is monitored continuously using a mobile / web 

application. In terms of sensors, their output devices are activated via a switch. A buzzer would be 
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powered up for the tilt and sound sensors, and a water supply is operated for the temperature 

controller. The other operation entails running the pump, monitoring the temperature, ensuring 

safety, and reviewing data on the mobile app and web app. The closest available base station is a 

controlling and monitoring unit located a few metres away from of the tree unit, with a centralised 

device as a receiver as well as a web application. If a forest fire is detected by the flame sensor, the 

Tracking system retrieves the location details such as latitude and longitude. The fire alert is being 

sent to forest officials via text message to their mobile phones. If sensor senses motion by the flex 

and audio sensors, the tree status is reported. It sends a message alert to the mobile phone and also 

updates the information on the IOT webpage based on the precise geolocation. The machine 

learning module helps to analyze the collected data from the forest environment and to prevent the 

forest files by sending the alerts.  

Drone  

The Wifi Fidelity assistance will be stretched to a 5 km radius in the Forest Area. Aerial 

observation with drones, video processing with thermal sensors, and aerial surveillance will be sent 

to the server. Drones, for example, make mapping and monitoring indigenous land and other natural 

resources easier. Maps open up opportunities for native communities. Because once groups have 

these images and maps, they will be able to effectively control their borders, recognise and locate 

environmental effects such as oil spills, water pollution, fires or habitat destruction, and illegal 

commercial venture activities. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Architecture Diagram 

4. Construction 

GPS/GSM 

The Global Positioning System, or GPS, is a tool for determining the exact UTC time or latitude of 

every place on Earth. In this research, the position of events is tracked using a GPS device. So, 

each second, the gadget obtains the coordinates from satellites. Additionally, parts like GSM or 

satellite emitters were merged and utilised to inform users of the IOT's location. The vibrating 
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sensors, accelerometer, and GSM/GPRS components are all controlled by a microprocessor. 

GPS works regardless of climate environments and offers real-time positioning information. 

Among the earliest techniques for collecting and disseminating digitised real-time data, GPS has 

had a crucial impact on Internet of Things (IoT) technology. IoT can gather and analyse enormous 

amounts of data for anything except individual health through public transit; GPS location is 

required to give location data for these devices. To build an even more substantial, visible library 

of meaningful connections, GPS and IoT work in tandem. Although GPS offers the equipment or 

entity's geographical location, IoT follows items and machinery to give accurate data and 

information around a device's actions. By detecting the afforestation using the tracker application, 

the afforestation is initiated. Afforestation indicates that the forest consists of an enormous range 

of trees. If any abnormality happens in the forest, alerts will be given to the forest base station. The 

forest report surveillance is a snapshot with drone images if there is any abnormality within the 

forest. These drone images are tracked and reported to the forest base station, and cases are 

reported. 

 
Figure 2. Drone Detection Flow Representation 

Drone Monitoring 

A drone monitoring system that incorporates detection and recognition components is presented. 

To solve this problem, we created a prototype drone enhancement approach which produces drone 

images containing gridding labels depending on the circumstances of the drone autonomously. The 

current environment's diverse and complicated backdrop, as well as the wide variety of drone 

types, make drone surveillance a difficult task. Finding occurrences of a specific item in 

consecutive frames or monitoring them is still the goal of video-enabled object tracking. 

Collecting drone fly photographs or videos for testing and training is the first stage in creating a 

drone monitoring system. Relying on its location as in the previous frame, the drone tracker tries 

to find it in the following frame. To use its position in consecutive frames, its drone tracking tries 

to find the drone mostly in the following frame. This looks like it is in the area surrounding the 

location of the present drone. It enables drone detection in a specific area rather than throughout 

the full frame. 

Data Collection 

The centralized analytic module gets external factors from the sensor network and machine 
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learning nodes, which they analyse and communicate with. As a result, every method of analysis 

that requires modifications on the forestry side can be performed just on the centralized analytic 

nodes side of such information. Additionally, the structure would make it possible for anyone to 

do any sort of research and innovation using the original data already in hand without the need to 

create and implement a way of collecting data from the environment. Such sensors continually 

start collecting the data they produce. Such a device can stay updated on relevant metrics in 

legitimate and deliver data right away to the monitoring system. This machine will organize and 

evaluate all the data that has been gathered. 

Prohibited Deforestation Regions 

Visualization tool complex method considerably simpler, more effective, and precise, enabling 

decision-makers to undertake preemptive action and slow the rate of destruction. Deforestation is 

among the reasons that contributes towards the threat of climate change. This same recognition of 

diverse types of forest extraction and agroforestry in vast regional additions, to appropriate 

reconsider time and accurately expense, has been made possible by geostationary deforestation 

tracking, which is a crucial tool for research of caused by human activity impacts throughout 

tropical forests. Reducing destruction and habitat destruction are intimately linked to worldwide 

initiatives to protect the earth's natural distinctive habitats and slow down environmental issues. 

Forest Base Station 

The approach of image analysis has great potential for forecasting deforestation. These study 

findings should aid in strengthening activities towards reform or forest surveillance. The major 

impact of this was mitigated through identifying and assessing various strategies to conserve the 

forest regions. In either of two given scenarios, the use of this methodology using actual remote 

sensing techniques was demonstrated. Deforestation statistics were modelled as graphs as well as 

subsequently mined, producing notable outcomes. This methodological approach revealed 

pertinent relationships between the research area's characteristics, demonstrating the applicability 

of established methodology to finding and confirming activities in the region under consideration. 

 

5. Experimental Analysis 

Drone Module- Alerts Observation 

An automated, low-cost Internet of Things (IoT) device that supports sensors to track human 

behavior, unauthorized tree removal, and bush fires. GSM platform generates alerts regarding forest 

fires and degradation. To evaluate the health and growth of trees, therefore helping to conserve and 

preserve forests. To evaluate the development and productivity of trees, therefore helping to 

conserve and preserve forests; to disseminate knowledge that can aid in forest fire mitigation. To 

use drone to efficiently plan and carry out reforestation. Flying cameras for effective surveillance in 

high-risk areas to create forestry area boundaries for the benefit of the nearby tribes. 
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Figure 3: Forest Deforestation Regions Results from Globalforest 

Between 2001 and 2021, there's also a cumulative of 437Mha of annual forest degradation 

worldwide, equating to an 11% decline in forested areas from 2000, or 176Gt of carbon dioxide 

emissions. Climate crises cannot be stopped naturally if we don’t stop deforestation, which can 

deprive forest communities of livelihoods, which leads to human rights violations and also has an 

impact on the forests. The modified data is kept on a cloud platform and accessible to authorised staff 

via a web page. When individual trees are monitored, deployment is made simpler by the precise 

performance of low-cost detectors. The location would be monitored if somebody tried to cut the 

trees, and information would be transmitted immediately towards the command centre.  

 

Figure 4: Total Forest Degradation Globally till 2021 

Assessing tree production and dispersal can help protect and conserve forests by contributing to 

forest well-being and growth. This GSM platform is an autonomous and affordable Internet of 

Things (IoT) device equipped with sensors to track illegal logging, human behavior and wildfires to 

help prevent wildfires. To prevent forest fires, GSM networks generate forest loss and burning 

notifications. The effective planning and implementation of reforestation using drone forestry area 

boundaries was drawn primarily to the benefit of local tribes. Environmental problems cannot be 

solved organically without stopping deforestation, which deprives forest inhabitants of their 

livelihoods, leads to human rights violations, and impacts forests. 

EO Sensors - EO sensors convert the light into energy, where the sensors easily sense the adjustable 

brightness to measure the forestry areas. These sensors typically consist of light detection, which 

controls the light sources that bombard the different waveforms of light. This reflected light easily 

converts the identified characteristics, which detect the areas of deforestation. 
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LM35 Sensors – Dampness using LM35 sensor monitors the climatic temperature for agriculture. 

These sensors are integrated with soil moisture to attain the humidity and changes within the 

environment. Farmers can monitor the optimization of crops which attains the environmental 

conditions. 

GSM Monitoring - Continuously monitor the soil moisture using sensors which measures the levels 

of water using sensors which checks the temperature and also humidity which determines the 

temperature sensors. Using the level of condition, the GSM transmits the message to the forestry 

department. 

UAV Aerial View - Crop sustainability for farmers predicts the cover large expanse of the land where 

UAV automates the drone by identifying the resources where it provides the accuracy with real-time 

data where the drones actively achieve the possible yields. It provides the accurate mapping of 

elevation which improves the irregularities in the field. It improves the transparency of all those 

agricultural activities to attain the accurate output which assess the crop growth conditions and also 

with environmental risks. It comprises a limited, IOT-based framework to identify illegal tree 

trafficking if individuals would be unable to provide protection. A text containing the position of the 

corresponding tree is delivered to the forest authority officer's authorised mobile number whenever a 

tree is cut and trafficked. This design system also uses a sensor module: a sound sensor to enable 

deforestation detection, a temperature sensor for monitoring wildfires, and a tilting sensor to identify 

the slope of a tree when it is removed. 

 

Figure 5: Low-Tech Integrated IoT Architecture for tree trafficking 

6. Conclusion 

In some cases, when people cannot come up with a defense, the proposed system has a separate 

IoT-based framework for detecting illegal tree trade. An efficient and inexpensive sensor-based IoT 

platform that helps monitor tree felling, wildfires, and unauthorized human activity. The location 

will be tracked if someone tries to cut down the tree and the information will immediately be 

transmitted to the main base. Individual trees will be monitored and installation simplified with 

accurate and inexpensive sensors. Efficient data analytics based on machine learning to predict and 
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prevent wildfires. Monitoring and using basic forest data presents various challenges for developing 

countries. To respond effectively to situations to make better judgments, those responsible for the 

maintenance of forests and environmental assets can benefit from regular forestry data, assessment 

of burned areas and monitor forest violations. Drones will monitor the forest area while remote 

sensors can be used to map the entire forest area. It will be useful in determining the geographic 

boundaries of tribal location maps. Drones will also be used to plan reforestation and reforestation 

in a futuristic approach. If people are not able to provide protection, the proposed method has low-

tech architecture based on IoT to detect illegal tree traffic. 
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