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Abstract: This system uses the cloud service and zigbee technology to achieve 

mirrored object home. On the basis of the linux system, real-time access to the public 

cloud platform through the WIFI module, Bluetooth module, etc., combined with the 

popular AR, AI, RFID and other technologies, so that the system and the user can 

better achieve information interaction, in the user While providing convenience to the 

living, it meets the high pursuit of daily appearance and instrumentation. 

 

Keywords: Internet of Things; zigbee; information interaction; AR. 

 

1. Introduction 

With the development of the information society, the concept of smart home has been 

in existence for a long time. The smart home industry in China has turned from a slow 

development to a high-speed growth period with 2013 as a turning point. And some 

reports pointed out that the size of China's smart home market in 2017 was 325.47 

billion yuan. As a sunrise industry, market competition is becoming increasingly hot. 

With the continuous development of technologies such as Internet of Things, big data, 

cloud computing, wireless communication, artificial intelligence and their applications 

in the home, IoT smart home has become a new trend in the development of smart 

home. The Internet of Things Smart Home is an “upgrade version” of smart home 

items and traditional smart homes. It manages and controls the smart switches and 

smart sockets in the home through a unified platform to maximize the mutual 

interaction between these smart devices. Connect and interoperate to create a safer 

and more convenient home living environment. It can be seen that with the advent of 

the Internet of Things era, smart homes have ushered in important opportunities. 

We use cloud services and zigbee technology, combined with popular AR technologies, 

to study a mirror system that can realize IoT home, and to realize the convenience of 
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controlling the home, while enabling simulation dressing or makeup in 3D scenes. 

Features. 

 

2. Progress of major technical solutions 

2.1 Wireless communication technology selection 

In addition to the drawbacks of high cost, serious signal loss, and low transmission 

efficiency, the traditional network wired wiring form is also unstable in terms of 

network coverage and connectivity. In the current situation of wireless network 

technology, wireless sensors are used to construct wireless networks. Therefore, the 

system compares the three main wireless technologies on the market. 

WIFI technology: Its advantage lies in the fast transmission speed and low product 

cost. In addition, the smart home combination based on WIFI is the most trouble-free. 

However, its security is very low, its wireless stability is weak, its power consumption 

is large, and its application in the home field is limited. 

Bluetooth technology: its power consumption and cost are higher than the general 

wireless technology, and the transmission distance is short. It is only suitable for point-

to-point short-range communication, and is not suitable for building a huge home 

network. 

Zigbee technology: high security, there is no precedent for cracking in the world; and 

using honeycomb structure networking, each device can communicate with the 

gateway through multiple directions, and the network stability is high; in addition, its 

network capacity theoretical node is 65300 , enough to meet the home network 

coverage requirements; Finally, zigbee has the ability to two-way communication, not 

only can send commands to the device, but the device will also feedback the execution 

status back. 

Based on the above situation, the system uses zigbee technology for networking. 

 

2.2 Network hardware circuit design 

The hardware structure of the wireless sensor network designed by the system mainly 

consists of a coordinator module, a router module, a sensor module, a serial port 

conversion module, a power supply module, and a PC. Among them, the coordinator, 

router, and sensor modules are the main wireless communication modules, and the 

main control chip CC2430 is used as the data processing and wireless transceiver. Its 

hardware circuit structure is shown in Figure 1. 
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Figure 1  Wireless network formation hardware circuit design 

 

2.3 Network software design 

The system software design includes a network coordinator program and a router and 

terminal node program. They all include initialization procedures, protocol stack 

configuration, networking mode configuration process processing layer settings, and 

transmitter and receiver procedures. The process is shown in Figure 2.                                                                                               

 

Figure 2  Software flow chart 

 

The main program is mainly divided into two parts, the network coordinator program 

and the router and terminal node programs. 

For the network coordinator main program, first initialize CC2430, and then initialize 

the protocol stack. The program then establishes a new network and determines the 

ID number and channel number of the network. The program then begins to enter 

the monitoring state. If a new device requests to join the network, assign it a network 
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address and approve it to join the network. Similarly, the coordinator receives the 

information sent by the terminal device wirelessly, and sends the information to the 

host computer through the serial port, or obtains a command from the host computer, 

and transmits the terminal device. 

For routers and terminal nodes, first initialize CC2430 and then initialize the protocol 

stack. The program then starts searching the network, and when there is a network 

nearby, it applies to join the network. The program then enters the standby sleep 

state. If the terminal sensor has information to send, or receives a command from the 

coordinator, the device is woken up for wireless transmission or acceptance. When 

the event is processed, it enters the standby sleep state again. 

 

2.4 System implementation 

The system uses four wireless network nodes to form a basic wireless network. And 

do a variety of networking tests according to the situation: 

1) 1 coordinator node, 3 terminal nodes; 

2) 1 coordinator node, 1 router node, 2 terminal nodes; 

3) 1 coordinator node, 2 router nodes, 1 terminal node. 

According to the experiment, if the key node is close to the coordinator, it will directly 

connect with the coordinator; when the coordinator is not searched, it will connect 

through the router. 

Based on the above situation, the home network can be directly used by the 

coordinator and the terminal to implement the networking. This saves costs and 

simplifies the networking process. 

 

3. The overall design of the intelligent mirror system 

3.1 intelligent mirror system composition 

The system is mainly composed of three parts: home LAN, mirror control system and 

external network. The home LAN uses zigbee technology to enable home internal 

devices to communicate through the network; the mirror control system is the core of 

the entire system, enabling global control of the system and remote control of the 

external network; users can also remotely control the home devices through the 

external network or Real-time monitoring, timely feedback when a dangerous situation 

occurs. The overall design structure is shown in Figure 3.    
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Figure 3  System overall structure 

 

3.2 Zigbee LAN design 

3.2.1 Working principle 

Zigbee technology is a short-range, low-complexity, low-power, low-rate, short-

latency, high-capacity wireless network technology. The zigbee-based wireless home 

control network technology embeds the required access home devices into the 

wireless network transceiver module, and realizes data transmission between the sub-

networks through the wireless network transceiver module, that is, the home internal 

wireless device network interconnection and mutual cooperation. 

3.2.2 zigbee LAN architecture design 

The composition of the zigbee wireless network is mainly composed of a coordinator 

node, a terminal node, and a router node. Since the distance between the nodes in 

the home is small and close, and the network coverage is not large, only the 

coordinator node and the terminal node are needed to form a star topology network. 

The coordinator node is the beginning of the entire network, is the maintainer of the 

entire network, and is responsible for maintaining communication with other devices 

on the network; the terminal node specifically performs data collection and 

transmission to achieve specific functions. The workflow is shown in Figure 4.    
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Figure 4  Zigbee network work flow chart 

 

3.3 Mirror control system design 

3.3.1 Hardware Design 

The mirror control system acts as a home gateway to connect the home internal 

network to the external network and provides remote monitoring for the external 

network. In fact, an embedded web server uses zigbee wireless communication 

internally, and uses Ethernet and GPRS communication externally. Users can log in to 

the web server through a third-party device to view or control the home device. The 

hardware includes a processor module, a storage module, a communication module 

human-computer interaction module, a debugging module, and a rich expansion 

interface, such as a USB interface, as shown in Figure 5.  

 

Figure 5  Mirror control system structure 
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3.3.2 Software Design 

The system mainly includes home mode, out mode, 3D mode, custom mode and alarm 

mode. Among them, the 3D mode can not only realize the function of watching 3D 

video, but also support the user to perform simulation dressing or makeup in the 3D 

scene; the alarm mode will feedback the user in time when the device terminal has 

an unexpected situation, and timely timely Power off and other processing. In addition, 

the user can control the device terminal and time setting by operating the mirror 

system interface or the mobile terminal, and at the same time, in order to reduce the 

CPU load of the mobile terminal while meeting the real-time remote needs, the 

relevant data and records of the home device terminal will be Storage and mirror 

control system. 

 
4. Conclusion 

Through the understanding of the development history, current situation and future 

development trend of smart home, this paper is devoted to researching a mirror 

system that can realize IOT home. By screening and testing the main technologies 

used in the system, it is decided to use zigbee technology and network with terminal 

nodes and coordinators. In addition, this paper expounds the composition of the mirror 

control system, LAN design, hardware and software design, and finds that the function 

of smart home is not limited to the single function of traditional home equipment, but 

also a complex comprehensive system. . When satisfying the general realization of the 

realization of the sound door lock function, it is necessary to consider the influence of 

the vocal cord frequency, noise, and the sound when the user has a cold. 

In summary, during the research process of the system, we learned a lot of knowledge 

about smart homes, and found many deficiencies, such as the lack of perfect design 

of human-computer interaction, limited functionality, etc., still need to be continuously 

improved. 
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