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ABSTRACT 

Forest way instruction recorder using voice recognition is used to record the path 

covered by the user and send the data of path to the near by camp. XY Plotter is entirely 

different from the older CNC Machines. It is capable to write and draw the critical 

structures with the exact output. With the help of Arduino Nano controller, CNC shield 

driver with stepper motors, servo motor and G-Code file the entire process complete. 

 

Key words: Forest, Forest transition, Land use, Land cover, Remote sensing, Path Recorder, 

CNC. 

1. INTRODUCTION 

Recently location-aware wireless sensor networks (WSNs) are pushing into nearly every aspect 

of life [1]. A popular and emerging field is wildlife monitoring [2, 3]. A representative for such 

a wildlife tracking system is the BATS 1 system [4]. The locating WSN obtains position 

information from received signal strength indicator (RSSI) measurements gathered from 

multiple sensor nodes. In terms of power consumption and hardware costs RSSI-based 

localization is an excellent choice [5]. A low cost system for wildlife observation is presented in 

[6] and details on position estimation applying Bayesian filtering are depicted in [7]. However, 

as with every radio frequency-based localization system, RSSI-based localization suffers from 

multi-path propagation. And still, multi-path propagation is one of the major challenges in 

localization systems today. Hence, it is crucial to obtain the best possible a-priori knowledge of 

the wireless radio channel in order to model the estimation uncertainties correctly or even 

mitigate the multi-path effects. Therefore, in this paper a channel model for forested areas is 

derived.  

In this paper, we describe and review literature on several technologies and estimation 

methods that can be used to determine and communicate the position, navigation, and timing 

(PNT) of moving objects, equipment, people, fish and wildlife, and even physical masses (e.g., 

air, water, fire) in forests. We initially conducted a systematic review of the first twenty Google 

Scholar search results for each positioning system term, followed by the words forest and 

wildland fire, both singly and paired with accuracy and range, as documented in Appendix A. 

Technological terms searched included GPS (Global Positioning System), GNSS (Global 

Navigation Satellite System), Bluetooth, UWB (ultra-wideband), INS (inertial navigation 

system), RFID (radio frequency identification), and QR (quick response) code. Technologies 
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described in this paper employ various positioning methods. Many make use of one or more 

GNSS constellations. Although GNSS has been used widely in natural resources for decades, 

accuracy continues to improve as the number of navigation satellites increases and more 

devices are designed to receive signals from multiple constellations [1]. Other positioning 

methods use trilateration of distances derived from the strength or timing of transmitted radio 

signals (e.g., RFID, UWB) or employ the inertial sensors in smartphones or watches to 

determine position as a function of the distance and direction traveled from a known reference 

point (e.g., INS) [2]. In inventory and asset tracking applications, the location and timing of 

resources at checkpoints along a supply chain can be scanned using RFID tags, QR codes, or 

other near-range mobile scanning methods; thus, RFID tags and QR codes are also forms of 

positioning [3,4,5]. Additionally, in many cases, communication technologies such as 

Bluetooth, very high frequency (VHF), UWB, and other radio frequencies or protocols may be 

used to (1) determine the location of an individual or object through trilateration; (2) transmit 

positions or other data among devices such as a fitness watch sending data to a smartphone via 

Bluetooth Low Energy (BLE) or ANT wireless; or (3) both 1 and 2 simultaneously. After 

reviewing and summarizing search results from our initial systematic review of positioning 

systems, we supplemented preliminary materials with related literature from radio and acoustic 

telemetry in wildlife and fisheries management and added the concepts of video object 

detection, optical positioning, and relative positioning in reference to drones and equipment 

automation. 

2. EXISTING SYSTEM :  

Location-awareness is a prerequisite for many applications, today. Demanding applications, e.g. 

wildlife monitoring, rely on precise location information. A prospective approach tracking tiny 

lightweight animals is to capture field-strength measurements utilizing a wireless sensor 

network. Apriori knowledge of propagation channel characteristics is essential for precise 

localization. Hence, in this paper a channel model for forested areas is proposed. Therefore, a 

reference set of field-strength measurements has been evaluated and a channel model has been 

derived from these measurements. Besides path loss and fading, also cross fading between two 

directional antennas has been characterized. Cross-fading between these antennas is crucial for 

RSSI-based direction finding by directional antennas. Furthermore, the impact of incorrect 

modeling measurement uncertainties on the position estimation error is assessed. 

3. PROPOSED SYSTEM: 

In this project the moving path covered by the user in forests area is recorded in the near by 

camp. Using Bluetooth communication. The G-Code file created by the help of Inkscape 

software then the processing software is used to send the G-Code file to the Arduino controller 

unit (via USB ) then the CNC shield drive send the controlling signals to the stepper motors and 

servo motor. Now the XY axis which operates as follows by the instructions given to the 

controller unit. The windows operating system is used as the processing medium which have to 

be installed with the inkscape software to give the input image or text that can be of any form 

that suits the output measurements. Then g-code is created and validated with no errors is stored 

as file. This saved file is moved over the interface where separate memory is not necessary and 

processing software that is used to send the gcode file by using the interface cable to send the 

data to controller block is interfaced with motor driver unit along the DAC provides the pulse 

width signal to motor unit where it is been processed and final output is displayed on the paper 

from the output unit. It is cost efficient and less delay. 
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3.1 BLOCK DIAGRAM 

 

  

 

 

3.2. HARDWARE REQUIREMENTS 

• MICRO CONTROLLER 

• MOBILE PHONE 

• BLUETOOTH 

• MOTOR 

3.3. SOFTWARE REQUIREMENTS: 

• EMBEDDED C 
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4. MICROCONTROLLER 

A microcontroller (abbreviated MCU or µC) is a computer system on a chip that does a job. It 

contains an integrated processor, memory (a small amount of RAM, program memory, or both), 

and programmable input/output peripherals, which are used to interact with things connected to 

the chip. 

 

 

 

Figure 1 Microcontroller 

5. MOBILE PHONE 

A telephone with access to a cellular radio system so it can be used over a wide area, without a 

physical connection to a network. 

 

 

Figure 2 Mobile Phone 

6. BLUETOOTH 

Bluetooth is a wireless technology standard used for exchanging data between fixed and mobile 

devices over short distances using UHF radio waves in the industrial, scientific and medical 

radio bands, from 2.402 GHz to 2.480 GHz, and building personal area networks. 
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Figure 3 BLUETOOTH 

7. MOTOR 

An electric motor is an electrical machine that converts electrical energy into mechanical 

energy. Most electric motors operate through the interaction between the motor's magnetic field 

and electric current in a wire winding to generate force in the form of torque applied on 

the motor's shaft. 

 

Figure 4 

8. CONCLUSION 

In this paper, a channel model for path loss and fading has been derived from a field-strength 

measurement data set. Path loss has been described by a modified free-space propagation 

model. The path loss exponent and offset have been determined applying the Marquardt-

Levenberg algorithm and fit well with the unbiased fading distribution. The distribution of the 

fading has been investigated and identified to be log-normal distributed. Furthermore, the 

fading between two orthogonal directional antennas, the most crucial parameter for RSSI-based 

DOA, has been derived. The cross fading follows a log-normal distribution independent of the 

range in between transmitter and sensor node. Finally, the average position estimation error has 

been evaluated showing a minimum at the cross fading level given by the proposed channel 

model. 
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