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Abstract: The purpose of this paper is to realize a forest environment detection 

system which can automatically detect the environment and send information 

remotely. Firstly, through the analysis of the research background and significance of 

forest environmental detection system, the design scheme of the whole environmental 

detection system is determined, including hardware circuit design and software system 

design. Then, the hardware circuits of power supply unit, system core control unit, 

mobile phone remote control app temperature and humidity acquisition and smoke 

concentration acquisition are designed respectively. At the same time, for the software 

driver of forest environmental monitoring system, temperature and humidity 

acquisition, smoke concentration acquisition, display driver and remote app are 

designed respectively. Finally, the control board of forest environment detection 

system is made. The results show that the forest environment monitoring system can 

accurately monitor the forest environment and meet the expected functional 

requirements. 
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1. Introduction 

Environmental information affects people's lives all the time, so it is extremely 

important for real-time collection and early warning of environmental information [1]. 

In the early days, environmental detection was often done through physical testing by 

skilled workers, and there was a large gap between the measured environmental 

information and the actual environmental information, and the experience and sensory 

requirements of workers were relatively high [2-4]. With the development of intelligent 

electrical control, intelligent design began to be used in environmental detection 

systems, thus forming the prototype of intelligent environmental detection systems 
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[5-7]. The development of machine vision also drives the progress of environmental 

detection technology, but the cost is high [8-10]. In this design, the sensor detection 

technology is used to collect the concentration information of temperature and 

humidity and smoke in the environment in real time, and the micro-control technology 

is used to drive the display, alarm module and wireless communication unit module to 

give timely warning of fire. 

 

2. Overall scheme design of forest environment detection system 

The whole system mainly realizes the following functions: 

a. The STC89C52 microcontroller is used as the core processor of the whole control 

system, and the LCD1206 liquid crystal is used to display the temperature value and 

the smoke concentration value in the forest environment in real time. 

b. The analog voltage signal collected by the smoke sensor is converted into digital 

signal through ADC0832. 

c. The upper and lower limits of temperature value and smoke concentration value 

are adjusted by pressing the button, and stored in the microcontroller, with the 

function of saving power failure. 

d. The design comes with ESP8266WIFI module to realize the synchronous display of 

LCD and cell phone APP, while the upper and lower limit values of the control system 

can be adjusted remotely using the cell phone APP. 

e. When any one of the temperature and smoke concentration values in the forest 

environment is not within the set threshold, the relay simulation and buzzer alarm are 

activated, and the cell phone APP alerts the forest rangers. 

 

3. Hardware circuit design of forest environment detection system 

The fire warning system functions as a real-time collection and display of temperature, 

humidity and smoke concentration information in the forest's environment and can be 

controlled through a remote control system with WIFI connection. The hardware 

structure is shown as follows (Fig.1): 



Volume 9 Issue 3 2022 
 

   17 

Mobile phone 

APP

WiFi circuit

Display circuit 

Power

circuit

Temperature and 

humidity detecting 

circuit

A/D conversion circuit
Dust concentration 

detection circuit

Singlechip 

 

Fig. 1 Block diagram of hardware structure of forest environment detection system 

The circuit connection of the data computing and logic control unit module of the 

forest environment detection system is shown in the figure (Fig.2). 

 

Fig.2 Core control circuit of forest environment detection system 

 

4. Software design of forest environment detection system 

The main program in the intelligent control system is the main line to realize the 

various functions of the forest environment detection system, and its design idea is 

based on the logical relationship and sequence between each function unit. After the 

forest environment detection system is powered on, the core units of each unit module 

such as logic operation unit SINGLE chip microcomputer, DHT11 for temperature and 

humidity collection, MQ-2 for smoke concentration collection, LCD1602 for displaying 

detection information of each sensor unit and wireless unit module will initialize the 

status identification bit and information storage unit. After the initialization, the sensor 

unit module that detects the temperature, humidity and smoke concentration calls the 

subroutine that drives it to detect the temperature, humidity and smoke concentration, 
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and the analog-to-digital conversion unit module driver drives the module to convert 

the information collected by the sensor unit to the information type that can be 

processed by the logic center. 

The temperature, humidity and smoke concentration information processed by the 

logic processing center is displayed by calling the LCD1602 driver. At the same time, 

the comparison program is called in the MCU to compare the temperature, humidity 

and smoke concentration information with the set security threshold. When the 

threshold is exceeded, the alarm unit can be driven to sound the alarm. In addition, 

the mobile APP can be connected to the wireless module of the detection system to 

realize the wireless control of the system and display of temperature and humidity 

information. The main driver design process of forest environment detection system 

to realize the collection, display and warning of temperature, humidity and smoke 

concentration in the forest environment is shown in the figure (Fig.3). 
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Fig. 3 Main program design flow of forest environment detection system 

 

5. Conclusion 

The detection system uses sensing detection technology to collect real-time 

information on temperature, humidity and smoke concentration in the environment, 

and uses micro-control technology to drive the display and alarm module for alarming 

and the wireless communication unit module to display the real-time information on 

the cell phone. Although the real-time detection of temperature, humidity and smoke 

concentration in the forest environment is achieved by sensing detection technology. 

But the forest environment detection system still has many unconsidered factors and 

problems, the next research will try to apply this design in the actual environment to 

make up for the shortage of the experimental environment, and combine it with 
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intelligent Internet of Things technology to develop a multifunctional environmental 

detection system for detecting other concentrations of C02, SO2, etc., which can 

achieve more desirable results. 
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