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Abstract: With the continuous improvement of social science and technology, indoor 
air quality system monitoring and control facilities are responsible for the family and 
protection, so this paper designed a kind of indoor health environment monitoring 
system based on Raspberry pie embedded technology. The system's main controller is 
through the use of Raspberry pi, DHT11 sensor, LCD display and buzzer alarm module. 
DTH11 digital temperature and humidity sensor are responsible for the collected 
temperature and humidity signals raspberry pie, the temperature and humidity after 
raspberry pie processing, and then the temperature and humidity signals sent to the 
LCD screen, and accurate display, and we can Respectively set the upper and lower 
temperature and humidity limits, buzzer will exceed the limit alarm. 
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1. Introduction 
 
Room air quality affects the health of the human body. People are aware of the rapid 
development of the country while the environmental problems are deteriorating. 
Although the government has begun to improve the environment, the environment has 
remained a major problem in recent decades. Many people think winter only need to 
humidify the room, but in fact, the summer also need to be properly humidified, 
although the humidity is too high, likely to cause indoor air pollutants dissolved in water 
vapor, adverse to human health. However, if the humidity is too low, indoor excessive 
drying will increase the dust phenomenon, but also make it easy to get angry. Indoor 
air quality standards, indoor temperature and humidity have become an important part 
of indoor air quality. Experts generally believe that the indoor optimum humidity is 
40% -70% RH (relative humidity) room environment. 
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Therefore, designing an embedded system that provides a platform for indoor air 
quality data presentation is an effective interactive terminal service. At present, the 
embedded terminal mainly concentrates on the mobile terminal, but another platform 
(raspberry pie) has appeared in recent years and has been widely loved and used by 
everyone. It is an ARM-based micro-computer motherboard to SD card as the memory 
hard drive, the card motherboard surrounded by 4 USB ports and a network port, can 
be connected to the keyboard, mouse and cable, at the same time with a video analog 
signal output of the TV and HDMI HD video output interface, the above components 
are all integrated in a slightly larger than the credit card motherboard, with all the basic 
functions of the PC just turn on the TV and keyboard, can quickly perform such as 
spreadsheets, word processing, play games, play HD video and many other features. 
Such a feature paves the way for indoor air quality. Ancient ceramics basic image 
recognition 
 

2. Analysis of indoor system monitoring principle 2.1 Starting with the 
inscription 

 
2.1 Raspberry pi principle 

 
Raspberry pi uses the foot of the GPIO port through Python, so you need to install the 
Python GPIO library. In order to communicate with the Bluetooth coordinator, a 
raspberry pie on the UART, and the system default for debugging serial port, so the 
need to edit the configuration file cmdline. txt to turn off debugging output function, 
you can use the serial port. 

The controller receives the data information, and processes the data, then displays 
the current situation of each parameter in the room environment with the text 
language and the corresponding suggestions or reminders. The main controller 
program flow is as follows: the controller of raspberry pie monitoring UART serial data, 
when the data, the first data analysis, to determine each sensor data, the data are 
fuzzy algorithm processing, obtains various parameters of the linguistic variables; the 
results of environmental health warning and measures should be taken in the client 
terminal display. 

In short, we should pay attention to observe the inscription in all aspects of their 
strokes, font, color, and other structures and models should also be aware of the same 
period inscription strokes early, middle and late still inconsistencies.  
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2.2 Data processing 
 

One of the parameters in the room needs to be collected by multiple sensors 
distributed in different positions of the room. In order to achieve the detection 
accuracy and reduce errors, multi-sensor data fusion is needed in data processing. 
According to the specific distribution of each terminal node, the method of probability 
weight is used for data fusion, and the selected weights are not affected by subjective 
factors, which can objectively and truly reflect the measured data of each sensor. Using 
probability weight Wi, each parameter is fused according to the following formula (1)  
 

, 1,2,...,
k i ik

X W X k m                                     (1) 

 
2.3 Measuring module DHT11 sensor 

 
 The sensor includes a resistance type humidity sensitive element and a NTC 
temperature sensor, and with a high performance 8 bit microcontroller connected. A 
relatively wide range of application in many fields such as can be seen in HVAC, 
dehumidifier, testing and testing equipment, consumer goods, automotive, automatic 
control, data recorder, meteorological station, humidity regulator, household 
appliances, medical and other related humidity measurement and control. Product 
highlights are low cost, long term stability, relative humidity and temperature 
measurement, excellent quality, ultra-fast response, strong anti-interference ability, 
ultra long signal transmission distance, digital signal output, accurate calibration. 
 

3. Air quality system overall design 
 

3.1 Overall module design 
 
The system in order to be able to achieve mobility, the use of modular design, the 
system is divided into terminal acquisition module and control center module, the 
experiment uses integrated digital sensor DHT11, it will collect the temperature and 
humidity installed for the circuit in the electricity Signal; electrical signals can not 
directly reflect the size of the temperature and humidity, this time you need a control 
device to measure the electrical signal we measure into familiar with the temperature 
and humidity values; when the signal processing is completed, we should be on the 
display module Displayed, after analysis, the module structure shown in Figure 1. 
Terminal acquisition module to achieve the main room environment information 
collection and data transfer function; control center module by the controller Raspberry 
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Pi python, the main completion of the terminal node to send data reception and data 
processing, display the status of the room environment parameters and with the 
Internet communication. 
 

 
 

Fig. 1 Module structure diagram 
 

DHT11 digital temperature and humidity sensor adopts single line bidirectional serial 
interface technology, the communication time is about 4ms, the data is divided into 
decimal part and integer part, a complete data transmission is 40bit, the high position 
is prior. That is, 8bit humidity integer data +8bit humidity decimal data +8bit 
temperature integer data +8bit temperature decimal data +8bit checksum, where the 
parity data equals the last 8 bits of the sum of the above 4 8bit data. For example: read 
data for: humidity is: 36.50%; the temperature is 22.80 degrees, the corresponding 
40bit data is: 001001000011 00100001 O1100101 000010111100, its value 
corresponds to temperature and humidity, as shown in table 1. 
 

Table 1．40bit data structure table 

 

Category Binary Hexadecimal Decimal 

Humidity integer 00100100 24H 36.5 
Humidity decimal 00110010 32H null 

Integer temperature 00010110 16H 22.80 
Temperature decimal 01010000 H null 

Check code 10111100 H null 
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3.2 Hardware design of indoor system 
 

The design is mainly composed of four modules, raspberry pie main control module, 
DHT11 module, sensor module, LCD display module and alarm module. The raspberry 
pie master control module is the core module of the system, it controls the operation of 
the whole system, the control module to send other raspberry respectively each port, 
DHT11 sensor, LCD sensor, buzzer to form a stable operation of the system, and meet 
the design requirements of the system, mainly refers to the buzzer alarm module circuit 
access raspberry pie. Through the detection of any time temperature and humidity, 
temperature and humidity and the software to write interval required for buzzer, 
buzzer alarm device is arranged on the lower limit alarm function; DHT11 sensors are 
used to detect the temperature and humidity of the site due to the DHT11 integrated 
module conversion module, so the DHT11 can be directly connected with raspberry PI 
LCD, the main function is to complete the display of single-chip processing data. 

Raspberry pie RaspberryPI translation, the use of ARM11 architecture, only the size 
of a credit card, with a strong system and interface resources, raspberry pie is now 
updated to the 3 generation, the interface there are two types of A and B, the 
difference between A type and B type raspberry pie is a raspberry pie type A built-in 
256MB memory and with a USB port with wired network interface. Raspberry pie B 
built-in 512MB memory, with two USB ports, with 100M cable network interface. 

This design uses raspberry pie three generation B, although the Raspberry Pi 3 
model B appearance is the same as Pi 2 B. It's the same size and has many of the same 
components on the board. However, the new Pi 3 brings stronger processing capacity 
and onboard connection capability, which can save application development time, and 
is especially suitable for the design of IoT. Pi 3 has faster processor speeds than Pi 2, 
and Pi 3 is almost twice as fast at 1.2 GHz, and its appearance looks like figure 2. 

 

 
 

Fig. 2 Analog phone debugger interface 
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4. Conclusion 
 
This paper shows that through the use of QT design program interface, in the Linux 
system is easy to operate, users are more likely to understand the environment. Install 
QT on raspberry pie with apt - get command, then install qtcreator, and finally open 
qtcreator configuration compile environment. When the QT program is opened, the 
environment information will be displayed on the interface, including the specific 
values of each parameter, the corresponding language value, the harm degree of 
health, and the corresponding measures. 
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