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Abstract: It is necessary to design a set of intelligent lighting control system for 
teaching building for the phenomenon of energy waste in the lighting management of 
teaching building. As a kind of field Bus, CAN Bus has the characteristics of strong 
real-time performance, high reliability, fast communication rate, simple structure, 
good interoperability and so on, which has certain advantages in the intelligent 
lighting control system of teaching building. As a new low cost serial communication 
network, LIN Bus aims to provide auxiliary functions for CAN Bus. Network by 
CAN/LIN Bus CAN reduce the cost of system implementation. Therefore, it is of 
practical significance to study the application of chuangBus technology in the 
intelligent lighting control system of teaching building. This paper firstly analyzes the 
research status of intelligent lighting control system of teaching building 
comprehensively, proposes a CAN/LIN Bus based intelligent lighting control system 
of teaching building, and designs the structure and function of LIN Bus control subnet 
in the classroom. Secondly, according to the Bus protocol specification, combined 
with the functional requirements of the intelligent lighting control system of the 
teaching building, the LIN physical implementation scheme was determined, taking 
into account the cost, the difficulty of development and other factors. Finally, an 
application example of LIN Bus communication system is given. The simulation 
shows that the design of the system is reasonable, universal and expandable, which 
has certain reference value for the application of Bus technology in the lighting 
control system of teaching building to realize intelligent lighting control. 

1. Introduction 
Since the reform and opening up, great achievements have been made in China's 

economic construction, and people's living standards have been improved day by day. 
With the rapid development of electronic technology, people's production and life are 
also changing constantly. "green and intelligent" has become the consensus of all 
walks of life. Making full use of electronic information technology to achieve more 
intelligent management is the future development direction [1]. However, what is 
seriously inconsistent with the slogan goal is that many industries in China have low 
efficiency in energy utilization, and there is also damage to the environment and 
ecological balance. Energy conservation and environmental protection have become 
the focus of people's attention. Schools are the main way to cultivate talents, and the 
promotion of energy conservation and environmental protection has a more 
far-reaching significance [2]. 

According to previous studies, at present, the management of lighting power 
consumption in schools in China is still in an extensive state, and there are generally 
three management modes [3]. First, there is no person in charge, mainly by the 
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classroom students switch; Second, unified Settings, according to the rest time timing 
switch; Third, management by special personnel. However, these three modes all have 
some defects. The first mode has the advantages of simplicity and flexibility, but it 
has a large probability of wasting electric energy. The second model is more 
energy-efficient than the first, but may not ensure timely access to lighting in every 
classroom, thereby affecting students' vision. The third mode fills the deficiency of 
the first and the second mode, giving consideration to lighting and energy saving, but 
requiring more specialized personnel to raise the cost of lighting. China is a country 
with large resources, but the per capita resources are seriously insufficient, among 
which the gap of power resources is closely related to us. As a base for talent training, 
the realization of energy conservation and environmental protection of schools is of 
great significance, which is not only beneficial to schools themselves, but also to the 
whole society [4]. 

This paper first introduces the related research and the current situation of 
university teaching building lighting electricity management; Secondly, the LIN Bus 
protocol specification is analyzed, so as to carry out relevant design in accordance 
with the provisions of the protocol. The overall composition and functions of the 
intelligent lighting control system of the teaching building based on LIN Bus are 
discussed, and the communication control system and node design of the state control 
subnet in the classroom are completed. Thirdly, according to the layered structure 
model of LIN Bus protocol, the structured programming method is adopted to realize 
the LIN Bus communication protocol, and the data link layer and application layer are 
programmed. Finally, the application of LIN Bus communication system to realize 
control function is analyzed. 

2. Method  
2.1 Teaching Building Intelligent Lighting Control System Related Bus 

(1) CAN 
CAN is a multi-host local network specially developed for automotive applications 

by Bosch company in Germany, which is mainly used for vehicle monitoring and 
control [5]. In September 1991, NXP semiconductor, founded by philips, formulated 
and published the CAN technical specification can2.0a /B, in which can2.0a protocol 
specification defines the standard frame format of CAN data frames, and can2.0b 
protocol specification defines the extended frame format of CAN data frames. In 
November 1993, the international organization for standardization (iso) officially 
promulgated the CAN international standard, ISO11519(low speed application, data 
transmission rate is less than 125kpbs) and ISO11898(high speed application, data 
transmission rate is less than 1Mbps). As a network communication control method 
with high reliability, perfect functions and low cost, CAN Bus technology is widely 
used in many fields such as automobile industry, aviation industry, industrial control 
and safety monitoring [6]. 

(2) LIN 
The LIN Bus concept was first proposed at the automotive electronics conference 

in 1998 with the aim of providing a low-cost automotive Bus to complement the CAN 
Bus. Where the bandwidth and multi-function of CAN Bus are not required, the use of 
LIN Bus CAN effectively reduce the cost [7]. At present, LIN Bus network 
communication is mainly used in distributed electronic control in vehicles, among 
which intelligent sensors or actuators are the most widely used in digital 
communication. Moreover, LIN data and CAN data CAN be converted to each other 
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through LIN/CAN gateway, which further expands the functions of LIN Bus. Now, 
LIN Bus communication protocol has become an international standard and has been 
accepted and applied by most automobile manufacturers and component 
manufacturers. According to the ISO/OSI reference model, LIN is subdivided into the 
physical layer and the hierarchical structure of the data link layer, as shown in Figure 
1 [8-9]. 
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Figure 1. The Layered Structure of LIN 
2.2 LIN Bus Protocol Specification Analysis 

The LIN Bus has several transport modes: master-slave, master-slave, master-slave, 
master-slave, which are triggered by the host, that is, the synchronization interval, the 
synchronization field, and the identifier field are all sent by the host. First, data is 
communicated from machine to host. Refers to the message response sent from the 
slave to the query frame of the host.[10] Only after the host sends the message header, 
the slave node replies to the transmission with the identifier, and other nodes do not 
respond. Second, data is communicated from host to slave. Refers to the sending 
message header of the host node's host task and its slave task's sending data field and 
checksum field. This communication mode can be used to broadcast all slave nodes. 
Third, data is communicated from slave to slave. It refers to that after a slave node in 
the network replies to the host node for transmission, the slave node in the host node 
forwards the data transmitted by reply to other slave nodes in the same network 
through the slave task, and the host node forwards the reply data, and the host task has 
to resend the message header. 

3. Experiment 
3.1 LIN Bus Application in Building Intelligent Lighting Control System Design 

(1) The Building Intelligent Lighting Control System Structure and Function 
Analysis 

The intelligent lighting control system of teaching building designed in this paper 
is mainly composed of three parts: LIN Bus communication system, CAN Bus 
communication system and central control computer unit. On the whole, CAN/LIN 
Bus hierarchical network architecture is adopted to control and manage the lighting 
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lamps in the teaching building, that is, CAN Bus is the first main Bus, while LIN Bus 
is the second level of the two-level Bus in each classroom. The two-level Bus is 
connected and communicated through CAN/LIN interface module or gateway. In this 
way, the lighting control system of the whole teaching building constitutes a 
hierarchical network, which can realize the real distributed control, so as to maximize 
the advantages of network connection. By the LIN Bus protocol specification, the LIN 
Bus communication network CAN be at most articulated 16 nodes, and should not be 
more than 40 m in length, so there is generally applicable to a small classroom, for 
larger classroom CAN hook up multiple CAN/LIN gateway multiplexing control node 
in the classroom, solve the LIN Bus number of nodes and the transmission distance 
limit problem. 

(2) Control Subnet Communication System And Node Scheme Design 
We determine the host AT89C52+TJA1020, slave AT89C52+TJA1020, combined 

with software programming to achieve the overall communication protocol scheme. 
The physical layer of host node is composed of controller AT89C52 and transceiver 
TJA1020. P3.6 port (no. 16 pin) is connected to the signal input port of TJA1020, 
TXD and RXD of MCU are connected to TJA1020 respectively, and the power 
terminal of 89C52 and /EA enable are connected to 5v high level. Access internal 
storage. GND grounded. The physical layer interface of slave nodes is similar to that 
of host nodes, but since TJA1020 has an internal slave resistance, no external LIN 
Bus resistance is required for slave applications. The key to realize the 
communication process from the slave node is to receive the message header correctly 
and in real time. In order to be able to timely feel the starting stage of the message 
header of the host node, the serial port to receive the data terminal RXD and an 
external interrupt triggering port of the MCU. 
3.2 LIN Bus Communication Protocol Software Module Design 

This system software development process USES the powerful keil-vision2 
integration environment to write software. The host node data link layer not only 
completes the sending of message header and the sending and receiving of message 
response, but also provides an interface for the application layer. In the process of 
programming, we use the interrupt form to complete the message header field of the 
host node and message response processing. The main tasks of the host node 
application layer are to complete the configuration of each node information in the 
network, establish and manage the task list, and provide the interface for the user 
application program. By executing the tasks in the task list in turn, the host computer 
enables orderly communication between the whole network nodes. The main 
functions of the host node to implement the application layer include node registration 
function, task registration function, timer interrupt function, system initialization 
function, read data buffer function, write data buffer function. Since the task of slave 
node is relatively simple, it is only responsible for receiving and executing control 
commands from the host node for itself and feedback its state information to the host 
node, so the main task of slave node application layer is to open up two data buffers 
that can be accessed by the user application program. The user application obtains the 
control command passed by the host node by reading the data information in the data 
buffer, and stores the collected state information in the data buffer, which is fed back 
to the host node through the data link layer. 

4. Discuss 
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4.1 Analysis of the Control Function of the Host Node 
The application flow of the host node implementing the control function is shown 

in Figure 2. After the system is started, the host node first calls the initialization 
function provided by the application layer, completes the establishment of the node 
table and task table during the initialization process, and starts the timer interrupt. 
Then, the node registration function is called to register the node information in the 
node table. After registering the node table, the application program calls the task 
registration function and registers the control requirements of the node status 
information from the machine once every 1s in the task table in the form of periodic 
tasks. After the periodic task registration is completed, the host begins to call the read 
data buffer function to query the status information of the machine node and analyze 
it. If the information of closing key on slave node 1 is found, the control command is 
sent to slave node 3 and the L1 indicator light is lit. If the information of closing key 
of slave node 2 is found, the control command is sent to slave node 4 and the L1 
indicator light is lit. Host sending control command process of the registration 
function complete write data buffer function and task first call the write data buffer 
function to write control command information into the table nodes for the node of the 
data buffer, and then call the task registration function will control command L1 
indicator light in the form of a one-time task registration in the table to the task. 
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Figure 2. Host Node Application Flowchart 
4.2 Function Realization Analysis of Slave Node 

Sensor slave node application, after system startup slave node first call system 
initialization function, in the process of initialization to open external interrupt. The 
switch state information is then cycled and written to the data buffer accessible by the 
data link layer. When the local state query identifier is detected from the machine 
node, the state data information in the data buffer is returned to the host node in the 
form of message response to complete the state query of the host node to the slave 
node. The specific process of receiving message header and sending message 
response by slave node is completed by three interrupt functions of data link layer. 
Executor slave node application, after system startup slave node first call system 
initialization function for system initialization, in the process of initialization to open 
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external interrupt. Then, the data symbol is searched in a cycle to determine whether 
there is any new data in the data buffer. If there is, the data in the data buffer is taken 
out and juxtaposes to the control end to control the opening and closing of the lamp. 
4.3 After the Implementation of Intelligent Lighting Energy Saving Analysis 

A school tried out the intelligent lighting control system and achieved considerable 
energy saving effect. Power consumption before and after intelligent lighting 
transformation is shown in Table 1. Before the smart lighting transformation, the 
teaching building consumed 65785kW·h in a total of 61 days in 2 months. After the 
smart lighting transformation, the effect of saving electricity in the same period is 
immediate, and the total consumption is 42256kW·h. The university charges 0.52 
yuan per kilowatt hour. Therefore, the electricity charge generated in the same period 
before the transformation last year was 65785×0.52=34208.2 yuan, while the 
electricity charge generated in the same period after the transformation was 
42256×0.52=21973.12 yuan. The return rate of investment in the intelligent lighting 
transformation in the same period was as high as 35%. 

Table 1. Electricity Consumption before and after a School’s Intelligent Lighting 
Renovation 

Area Date Power 
Consumption 

Smart Lighting before 
Renovation 

September 1, 2018 
-November 1, 2018 

65785kW·h 

Smart Lighting after 
Renovation 

September 1, 2019 
-November 1, 2019 

42256kW·h 

5. Conclusion 
Based on the analysis of related researches and the current situation of school 

electricity consumption, this paper designs a teaching building lighting control system 
based on LIN Bus. Through a test run of a school, the results show that the system has 
a certain stability and reliability, achieving the initial design objectives and 
requirements. The application of intelligent lighting control system reflects the safety 
and humanization of school lighting, and effectively realizes energy saving and 
environmental protection, and improves the current situation of waste and 
unreasonable utilization of school power resources. 
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