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Abstract: With the development of social economy and science and technology in China, the performance and application

range of microprocessor chips are constantly improving. In the current era, the development of home towards intelligence has

become the main trend. Therefore, it is an urgent problem to explore the home control system with stable state, strong

practicability and lower power consumption cost. This paper analyzes the current situation of smart home and discusses its

automatic control system.
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Introduction
Smart home is also called smart house, which belongs to a branch of Internet of things technology. Through the

combination of network technology and automatic control technology, the household equipment used in daily life can be

remotely monitored and controlled, so as to realize the effect of facilitating people’s life. With the continuous improvement of

people’s living standards, people pay more and more attention to their family environment, which is the opportunity for the

development of smart home. The intervention of smart home can greatly facilitate people’s life and make people’s daily life

more intelligent. This technology has a very broad application scenario. With the expansion of urban construction in China, a

large number of people gradually flow into the city from the surrounding villages and towns, resulting in the continuous

improvement of urban population density and the increasing risk of people’s living. How to eliminate fire and other hidden

dangers of life safety is an urgent practical problem to be solved. This paper further discusses the control system of smart

home, and eliminates the potential safety hazards in the family to the greatest extent through the automatic control and

detection system of smart home. In the layout of the overall system, the temperature change is monitored in real time mainly

through the temperature control sensor. In case of abnormal temperature, immediately control to cut off the household power

supply and send a hazard report to the head of household. This function has strong practicability. For the first time, smart

home can also realize the automatic detection of the concentration of natural gas in the air, provide people with a comfortable

living environment and ensure people's property safety to a great extent [1].

1. Overall framework of automatic control and monitoring system
In the smart home automatic detection and control system, it is mainly divided into several modules, including

detection module, control module, communication module, relay module and terminal module. Firstly, through sensor

technology, the data parameters of each residence in the room are detected, such as temperature, humidity, concentration of a

component in the air, etc. After the sensor completes the data acquisition, it will convert the data into digital quantity and

transmit it to the single chip microcomputer for processing. The single chip microcomputer will send the processed

information to the terminal through the wireless communication module. Here, the parameter indexes can be observed

through app. In unconventional cases, the single chip microcomputer will cut off the power supply and other operations

through relays, control the equipment to work or alarm, and send the abnormal situation to the terminal through the

communication module. The overall structure block diagram is shown below.
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Figure 1. Smart home system structure block diagram.

In the whole control system, there are generally several main design functions. The first is to remotely control the home

equipment through the mobile terminal. The relay is mainly used to realize the on-off and other operations to complete the

management of the home equipment. The second is to open and close the door through mobile terminal or fingerprint. This

part is mainly realized through intelligent lock. It is also a main function to adjust the home environment through the mobile

terminal. Based on the function of sensor detection, it can observe and adjust the temperature and humidity of the family

through the mobile phone. If the concentration of gas exceeds the standard, an alarm will be given. In family life, the current

family safety is also a very important part. Based on the smart home system, it can also realize the supervision of regional

safety. If outsiders break into key areas, the mobile terminal will automatically prompt the head of household. In this paper,

STM32 microcontroller is used as the core control chip, and WIFI is used in the wireless communication part, so as to build a

low-cost and low-power remote control system.

2. Hardware
In the whole hardware control part, STM32 chip is selected as the main controller, and the sensor circuit module is

designed based on the control function requirements. In the information transmission, WIFI is used to transmit and receive

the control information at the app end, and then after processing and analyzing the control instructions, STM32 chip sends

corresponding control instructions to control the terminal to complete the operation.

Figure 2. Hardware structure block diagram.

2.1 Core control module
The control module adopts STM32 chip. The working frequency of this chip can reach 72 mhz, and it has high-speed

memory inside. There are rich enhanced I/O ports outside. Its functions and the number of ports can meet the control

requirements. Based on the minimum control system based on single chip microcomputer, the detection data can be collected

by adding sensor monitoring module. After that, connect the WIFI module with the MCU to transmit data wirelessly. In the

control of equipment, some relay modules need to be connected to realize on-off control.

2.2 Sensor detection module
In the home sensor detection module, the temperature sensor and smoke sensor are mainly used. The selection shall be

made in combination with the specific range and sensitivity of the sensor. In the current sensor module manufacturing, analog

quantity is generally converted to digital output, and AD converter is provided in the integrated module. When connected, it

can be directly connected with the I/O port of the single chip microcomputer, and the driving work can be realized through

the program. Here, the following common sensors are introduced in detail.
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2.3 Dhtll temperature and humidity sensor
The sensor can detect the digital signals of temperature and humidity at the same time, and transmit the signals to the

microprocessor. Before each sensor leaves the factory, it will be calibrated, and the corresponding calibration coefficient will

be derogatory in the module through the program, so as to improve the convenience in use. The digital module acquisition

mode greatly improves the stability and anti-interference ability of the whole sensor. In the current application of dhtll

temperature and humidity sensor, it has been widely used in automatic control fields such as medical treatment and household

appliances[2].

2.4 ADC and photoresist
Photoresistors are also called photoconductors. When a certain voltage is applied to both ends of the resistance, current

will flow through the resistance element. Photosensitive resistance is generally made of aluminum sulfide and other materials,

so it has photosensitive characteristics. In the case of illumination, the resistance value of photosensitive resistance will

change dramatically, which is characterized by the decrease of resistance value with the intensity of illumination. Based on

this characteristic, the photoelectric conversion effect can be realized through the photoconductor in use.

2.5 Wireless module nRF24L01
This is a single-chip wireless transceiver chip, which has the advantages of small size and strong performance. There are

125 optional RF channels in use. The transmission distance of chip signal is about 40m, and the maximum data transmission

rate can reach 2Mb/s. its performance is very suitable for home system. When MCU is connected, it realizes data

transmission and control through SPI bus, and the maximum rate of its interface can reach 8mbps. In addition, the chip has a

standby mode. That is, in the standby mode, the chip will be in the power down mode, but this state is not the power down

state. In this state, the contents of the register will be saved, and the average current of the chip will be greatly reduced to

ensure the overall energy-saving effect. At the same time, when the instruction is transmitted, it can be activated quickly,

which greatly shortens the start-up time.

2.6 Temperature sensor module
Temperature sensor is no stranger to people. This type of sensor is used in electronic thermometer and so on. The sensor

model selected here is dsl8820. The sensor has the advantages of small volume, low hardware cost, wide voltage range and

strong anti-interference ability. In specific use, users can adjust the temperature resolution of the sensor by programming, so

as to meet the needs of different accuracy. The first mock exam is -55℃~+125 A, and the module integrates A/D converter

into the same module. When the signal is output, it will directly output digital signals, and does not require the details of user

A/D conversion. When in use, the sensor is a single bus device, so only one data line is needed in the connection to control it,

and the connection operation is very simple and convenient.

2.7 Intelligent relay module
In some of current equipment control, the old equipment has good functions. Its disadvantage is that the airport

intelligent control module is not available in the original circuit board, so it will cause problems such as failure to connect to

the network, resulting in the failure of intelligent control of the equipment. If all the original old equipment is eliminated, it is

bound to cause huge cost waste. Therefore, in the design of smart home detection and control system, a part of intelligent

control relay module is supplemented and linked with MCU through corresponding ways, so as to realize the control of the

equipment through the terminal and achieve the function of intelligent control[3].
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3. Software part
The software design of smart home mainly includes two aspects. They are the design of APP end program and circuit

end program. In the whole control port, in order to ensure a good interpersonal interaction experience, the input information

and remote control interface also need to be optimized to reflect the remote control information and function options on the

mobile terminal. During operation, the control circuit will judge the information by receiving the signal from the mobile

terminal, and send corresponding control instructions, and operate the electrical terminal to complete the corresponding

operation. The functional block diagram of the software part is as follows [4].

Figure 3. Functional block diagram of software part.

3.1 Single chip microcomputer control program
In the control program of single chip microcomputer in the system, the first link is power on initialization, and ready to

receive the data sent by the mobile terminal. After that, make corresponding judgments and actions according to the

instructions of the mobile terminal. The overall flow chart is as follows.

Figure 4. Flow chart of single chip microcomputer control program.

3.2 App control procedure
In the preparation of APP interface in the system, it should be associated with MCU control program to ensure the

interaction of instructions and data between them. In the APP program page, the management information of various current

smart home devices shall be displayed. At the same time, the remote control of home devices can be realized through the

mobile port to ensure the overall convenience. For example, the on-off state of the electrical equipment is controlled through

the terminal, or the switch of the lamp is remotely controlled, etc. At the same time, the mobile terminal displays the ambient

temperature and humidity, and the environment can be adjusted through the corresponding household equipment. In the page

design, switch buttons, labels and other spaces shall be designed for different functions to ensure the simplicity of the overall

layout and convenient operation[5].
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4. Conclusion
In the smart home automatic control and monitoring system, it can realize the state control of power on and power off of

electrical equipment through the mobile terminal. At the same time, based on the page of the mobile terminal, it can observe

the state parameters of the environment in real time. In case of gas leakage or other circumstances in family life, the system

also has the function of automatic alarm, i.e., sending strong explosion to the head of household through APP. In the test and

production of smart home system, we should first divide the modules in combination with the specific functions, and then

select, assemble, manufacture and debug the hardware of the modules, so as to ensure that the external equipment can fully

meet the requirements.

References
[1] Zhang H, Xu W, Zhan X. Development status and trend of intelligent furniture against the background of the

smart home. Forestry Machinery & Woodworking Equipment 2020; 48(4):8–10, 21.

[2] Lin W, Li Y, Mao L, et al. Design of smart home supervision system based on STM32. Electronic Design

Engineering 2019; 27(24): 176–180.

[3] Song P, Li C, Xu L, et al. Edge computing system for smart home based on personal computer. Computer Engineering

2017; 43(11): 1–7.

[4] Chen S, Liu T, Shen C, et al. Smart home energy optimization based on cognition of wearable devices sensor data.

Journal of Computer Research and Development 2016; 53(3): 704–715.

[5] Zhu D. The architecture design and implementation for IoT gateway of smart home system [Master’s thesis]. Beijing:

University of Chinese Academy of Sciences; 2015.

https://oversea.cnki.net/kns/Detail?sfield=fn&QueryID=0&CurRec=1&recid=&FileName=LJMG202004002&DbName=CJFDLAST2020&DbCode=CJFD&yx=&pr=&URLID=
https://oversea.cnki.net/kns/Detail?sfield=fn&QueryID=0&CurRec=1&recid=&FileName=LJMG202004002&DbName=CJFDLAST2020&DbCode=CJFD&yx=&pr=&URLID=
https://oversea.cnki.net/kns/Detail?sfield=fn&QueryID=0&CurRec=1&recid=&FileName=LJMG202004002&DbName=CJFDLAST2020&DbCode=CJFD&yx=&pr=&URLID=

	2.2 Representation space construction
	2.2.1 Representation space model
	2.2.2 Task completion conditions

	3 Artificial intelligence analysis under anti-inte
	Conclusion
	References
	Introduction
	1 Basic operation mode of the electricity market
	1.1 Monopoly mode
	1.2 Purchasing agent mode (Single buyer mode)
	1.3 Wholesale competition mode
	1.4 Retail competition mode


	2. Analysis on operation mode of foreign electrici
	2.1 California electricity market
	2.1.1 Electricity market structure
	2.1.2 California power crisis
	2.1.3 Brief review

	2.2 UK electricity market
	2.2.1 Reform process of the power industry
	2.2.1.1 Stage Ⅰ: privatization and deregulation
	2.2.1.2 Stage Ⅱ: price regulation relaxation and t

	2.2.2 Electricity market operation mode
	2.2.2.1 POOL mode
	2.2.2.2 NETA mode
	2.2.2.3 BETTA mode

	2.2.3 Brief review

	2.3 Nordic electricity market

	3. Enlightenment of foreign electricity market ope
	3.1 Marketization process of China's power system
	3.2 Structure and operation mode of China’s electr
	3.4 Enlightenment for the construction of China's 

	4. Summary
	References
	Fig. 8 Shielding effectiveness of the nickel-plate

	Keywords: Visualization; Label Cloud; Text
	Application of Finite Element Optimization Design 
	Casting Simulation of Aluminum Alloy Piston Based 
	Jiadong Shen, Boming Xu
	Tongji Zhejiang College, Jiaxing 314001, China.
	Abstract: In view of the defects such as shrinkage
	目录
	56  Application of Finite Element Optimization Des
	Cui Xia
	66  Casting Simulation of Aluminum Alloy Piston Ba
	     Jiadong Shen, Boming Xu




