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Internet of Things technology is a new type of network technology 

emerging in the new economic era. It has played a good role in various 

industries and provided new opportunities for the reform and optimiza-

tion of the education industry. This paper takes the intelligent teaching 

base on the basis of Internet of Things technology as the research object, 

introduces the connotation of the wisdom teaching base with reference 

to relevant literature materials, analyzes the research background of the 

wisdom teaching base on the basis of the Internet of Things technology, 

expounds the design method of smart teaching base on the basis of In-

ternet of Things technology, and analyzes the function realization and 

application of intelligent teaching base on the basis of Internet of Things 

technology.
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1. Introduction

I
n the early 21st century, China’s leaders regarded the 

Internet of Things as the key point of China’s industri-

al development, providing a basis for the large-scale 

promotion and application of Internet of Things technol-

ogy. The education and teaching platform on the basis of 

the Internet of Things technology is mainly through the 

design of the wireless communication module, and the 

original education and teaching base as the platform for 

the organic integration of product development and exper-

imental teaching modules. Through the design and opera-

tion of the intelligent teaching base on the basis of the In-

ternet of Things, the development ef�ciency of the overall 

education industry in China can be effectively improved. 

Therefore, it is very important to conduct an appropriate 

analysis of the intelligent teaching base on the basis of the 

Internet of Things technology.

2. Overview of the Smart Teaching Base

The Smart Teaching Base, also known as Smart Class-

room, Future Classroom, etc., is an important component 

of the Smart Campus solution. The smart teaching base 

is an enhanced education and teaching base. It can real-

ize the intelligent regulation and control of audio-visual 

equipment and seamless access of resources through the 

application of high-tech software and hardware equip-

ment, which provides a basis for the improvement of 

overall classroom education and teaching management 

ef�ciency.
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3. Research Background of Smart Teaching 
Base on the Basis of Internet of Things Tech-
nology

Under the background of IBM’s concept of smart earth, 

relevant professional scholars in China have further ex-

plored the construction of “smart teaching base” on the 

basis of Internet of Things technology. For example, 

Jian Yan, et al. proposed the overall design policy and 

layered design method of the campus Internet of Things 

infrastructure; Yonghua Zhou, et al. proposed the use of 

advanced information technology such as the Internet of 

Things to build a “smart teaching base” overall solution.
[1,2] The above scholars’ comments and elaboration of the 

“smart teaching base” research theory laid a solid theoret-

ical foundation for the construction of smart teaching base 

on the basis Internet of Things technology.

4. Smart Teaching Base Design on the Basis 
of Internet of Things Technology

4.1 Principle of Smart Teaching Base on the Basis 
of Internet of Things Technology

The smart teaching base on the basis of the Internet of 

Things technology mainly uses the PLC controller as 

the terminal control module. Through the temperature, 

illumination detection, infrared detection, humidity data 

acquisition and wireless receiving signal acquisition, the 

internal data information of the teaching base can be ob-

tained. Then, using the Internet of Things technology, the 

basic environment facilities such as lights and curtains in 

the teaching base can be automatically adjusted. Such as 

lighting energy control, automatic temperature and humid-

ity adjustment, safety monitoring and warning, curtains 

opening and closing.

4.2 Physical Structure of Smart Teaching Base on 
the Basis of Internet of Things Technology

From the physical level of analysis, the smart teaching 

base on the basis of the Internet of Things technology 

mainly includes three modules: the sensing control layer, 

the information transmission layer, and the practical ap-

plication layer. The sensing control layer can be further 

divided into an intelligent controller, a teaching base con-

troller, and other types of sensors. The intelligent control-

ler is the main channel for the transmission of the main 

control equipment and auxiliary equipment information of 

the whole teaching base; and the teaching base controller 

and intelligent sensor are the main basis for the self-con-

trol of the education and teaching base.

The smart teaching base transmission layer on the basis of 

the Internet of Things technology mainly uses the wireless 

LAN as a channel to interact with the application layer 

servers for effective data information.[3]

The smart teaching base application layer on the basis 

of the Internet of Things technology mainly realizes re-

al-time sharing of data information of each teaching base 

controller by using the wireless LAN technology in each 

teaching base by setting the smart teaching base server.

4.3 Design Goals of Smart Teaching Base on the 
Basis of Internet of Things Technology

The smart teaching base is designed to transform the ed-

ucation and teaching base into a comprehensive self-con-

trol system on the basis of the use of Internet of Things 

technology and intelligent equipment under the premise 

of multimedia classrooms and professional training class-

rooms. Firstly, in the design process of the conventional 

hardware setting, it should be ensured that the smart 

teaching base has an electronic whiteboard, a short-focus 

projector, a physical exhibition stand, a wireless micro-

phone, a smart processor, a high-definition digital tele-

vision, an audio device, an electronic school bag and the 

like.

Secondly, in the process of setting up the internal en-

vironment of the teaching base, the internal temperature 

of the teaching base should be controlled by the Internet 

of Things sensing technology to be around 22.0-25.0 °C; 

while in the teaching base, the lighting and power lighting 

design module can use the FRID technology to set the in-

telligent adjustment of light intensity. .

Finally, in the teaching internal teaching resource trans-

mission module, the smart teaching base on the basis of 

the Internet of Things technology should have the FRID 

embedding device inside, so that the PC teaching infor-

mation of the course teaching staff can be automatically 

transmitted and displayed.

4.4 Design of Smart Teaching Base on the Basis of 
Internet of Things Technology

Firstly, the human body position detection mode is set. 

The human body position detection is the main compo-

nent module of the smart teaching base intelligent sens-

ing device. It can timely adjust the lighting, electric fan 

and other devices through the analysis of the distribution 

information of the personnel inside the teaching base. 

Considering the construction cost and control efficiency 

of smart teaching base, in the process of setting the human 

body position detection mode of the smart teaching base 

on the basis of the Internet of Things technology, the sin-
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gle bus mode can be adopted to divide the overall human 

body position detection mode into a detection module and 

a main control module, and the two are in the form of a 

single bus serial networking. The main control module 

mainly includes a single bus interface unit, an infrared 

detection unit, a ZigBee wireless transmission unit, a 

main control unit MCU and the like; the detection module 

mainly comprises two modules: an infrared detection unit 

and a single bus interface unit.

In the actual operation process, the main control unit 

MCU can collect the infrared detection unit operation data 

through the single bus interface unit. And through the Zig-

Bee wireless transmission unit and the internal functional 

equipment of the teaching base for information exchange. 

During the operation of the main control unit, the infrared 

detection unit could timely sense the number of people 

gathered in each area of the smart teaching area; and the 

single bus interface unit can build an ef�cient information 

interaction channel between the main control module and 

the detection module.

Secondly, in the lighting control module, Chinese 

scholars have done a lot of research and development. For 

example, the design of Lang Zhou, et al. has realized a 

device on the basis of the Internet of Things technology 

to accurately identify the movement and static characters 

in the teaching base to control the on/off of the lights, and 

effectively realize the intelligent control of the internal 

lighting of the teaching base.[4] According to the chang-

es in the internal use of the teaching base, the internal 

lighting control methods of the teaching base have also 

changed. Therefore, in the process of setting up the light-

ing control module of the teaching base, the multi-level 

stereo teaching base lighting control model can be con-

structed by combining the human body detection sensor 

distribution mode to realize the intelligent remote control 

of the internal lighting of the teaching base. The teaching 

base will be divided into several modes: examination, 

self-study, idle, and class. Using the policy control mech-

anism, the overall control strategy is set to: control strat-

egy = ({teaching base, time period, use, control method, 

week})

The teaching base control method is mainly: control 

mode = (automatic control / semi-automatic control / full 

open / full closure)

In the “automatic control” mode, the internal lighting 

device of the teaching base will automatically adjust ac-

cording to the illumination level of the teaching base and 

the location of the crowd; In the “semi-automatic control” 

mode, the teaching base lighting device can open the man-

ual intervention channel in the terminal control module 

button unit on the basis of the terminal control, so that the 

distribution base of the teaching base can be reasonably 

adjusted according to its own needs; In the “full open” 

mode and the “full closure” mode, the internal lighting 

devices of the teaching base are located in the manual 

control module, and the terminal automatic control mod-

ule cannot intervene. That is, the user can manually de�ne 

the lighting control according to changes in the internal 

use of the teaching base. For example, for a long-term idle 

teaching base, it can be set to a “full closure” state.

5. Realization of Smart Teaching Base on the 
Basis of Internet of Things Technology

5.1 Composition of Smart Teaching Base on the 
Basis of Internet of Things Technology

Smart teaching base on the basis of Internet of Things 

technology mainly includes lighting distribution and re-

mote alarm indication, control panel and sensor display, 

module display and other aspects. The lighting distri-

bution and remote warning indications of the teaching 

base mainly include different types of indicator lights, 

such as light warning instructions; The control panel and 

sensor display mainly include several modules such as 

photosensitive sensor, nine-key panel, wind control panel, 

infrared sensor, multi-function touch screen, temperature 

and humidity sensor; The module display mainly includes 

several modules such as AC touch device, relay and PLC 

control device. The above modules can be connected to 

different types and color wires to realize the full circuit 

control of smart teaching base.[5]

5.2 Function Setting of Smart Teaching Base on 
the Basis of Internet of Things Technology

The smart teaching base function module on the basis of 

Internet of Things technology mainly includes networking 

functions, security anti-theft and remote warning of teach-

ing base, automatic distribution and control of teaching 

base lighting, environmental monitoring and self-adjust-

ment of teaching base. The networking function module 

mainly uses the network communication port in the ter-

minal PLC controller to perform reasonable setting of the 

controller and the computer server in the same network 

segment of the same router. Combined with the mobile 

smart terminal touch screen application, effective network 

transmission is realized. During the operation of smart 

teaching base, the teaching staff can use the mobile intel-

ligent terminal or computer server to control all network 

interfaces to ensure the smooth progress of classroom 

teaching.

The security base and remote warning of the teaching 
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base are mainly through the reasonable setting of the door 

closing and arming function. If there is no light in the 

teaching base area or the door and window are opened 

without any reason, the remote control can be closed by 

computer software. If there is an illegal intrusion in a time 

other than classroom teaching, the computer terminal 

server and the intelligent terminal will also have an alarm 

message, so that the staff at the teaching base can be in-

formed in time.

In the operation process of the education and teaching 

base on the basis of the Internet of Things technology, the 

terminal control module can perform independent power 

control on all lighting devices in the teaching base accord-

ing to a preset program. And automatically open and close 

according to the standard of work and rest. At the same 

time, according to the internal illumination of the teaching 

base, the curriculum, the work schedule and the number 

of people, the system terminal control module can also 

monitor the running status of each lighting device in real 

time, and transmit the relevant information to the intelli-

gent control terminal via the internal network of the teach-

ing base, so as to ensure sufficient lighting supply and 

lighting energy management effects. In the teaching base 

lighting self-distribution and control module, according to 

the scope of education and teaching base and the number 

of people, different control modules can be used. For an 

education and teaching base with a large scope and a large 

number of people, the number of people can be controlled 

by sub-regional control. For an education and teaching 

base with a small distribution area and a small number of 

people, a static human body induction centralized con-

trol method can be adopted. Through the application of 

different control methods, during the normal operation 

of the teaching base, the system terminal control module 

can effectively determine the lighting information of each 

module and reasonably adjust the internal light intensity 

and strong illumination area of the teaching base.

The environmental monitoring and self-regulation 

of the teaching base mainly consists of setting different 

types of sensing elements inside the teaching base, such 

as temperature and humidity sensor elements, infrared 

sensing elements, carbon dioxide gas sensing elements, 

smoke sensing elements, and the like. By monitoring the 

internal illumination, carbon dioxide concentration and 

temperature and humidity of the teaching base in real 

time, the bad air condition inside the teaching base can be 

sensed in time, and the prevention and control adjustment 

is automatically carried out.[6] If the internal light intensi-

ty is higher than the standard value in the teaching base, 

the terminal control module will automatically execute 

the electric curtain closing procedure; when the carbon 

dioxide concentration in the teaching base is higher than 

the standard design value, the terminal control module 

will automatically execute the ventilation opening proce-

dure to ensure that the teaching base teaching work goes 

smoothly.

6. Software and Hardware Settings of Smart 
Teaching Base on the Basis of Internet of 
Things Technology

Firstly, in the process of setting the structure of the human 

body position detecting unit, the overall teaching base 

can be divided into corresponding number of detecting 

sub-modules according to the existing application situa-

tion of the teaching base. A reasonable setting of the de-

tection module or the main control module is then carried 

out in the ceiling area above the corresponding detection 

sub-module. At the same time, the detection module and 

the main control module are connected in a single bus 

serial connection manner. Through the single-bus periodic 

polling, combined with the detection module networked 

operation, the application running information of the 

teaching base can be fed back in real time.

Secondly, in the process of setting the software pa-

rameters of the actual teaching base, it can be reasonably 

adjusted according to the changes of speci�c operational 

requirements. For example, in the “Reminder Service” 

setting process, on the basis of the curriculum informa-

tion, 30min or 60min can be set in advance to provide 

the course start time and teaching location for the course 

teaching staff or learners.[7]

7. Application Effect of Smart Teaching Base 
on the Basis of Internet of Things Technology

According to the previous design requirements, a teach-

ing base uses TI CC2531, stm32F108, CC2531 to design 

and implement all intelligent sensors, intelligent control 

devices and intelligent applications, and realizes effective 

control of various smart teaching base application mod-

ules, which provides a good basis for the improvement 

of the operational ef�ciency of the teaching base. Course 

faculty members can directly use the IC card to conduct 

remote operation of the equipment at the beginning of 

the prescribed course, effectively avoiding the frequent 

in�uence of the property manager on the ef�ciency of the 

multimedia course.[8] At the same time, using the campus 

card, the course learners can also automatically punch the 

card, providing a basis for the course management person-

nel to know the learning situation of the course learners 

in time; In the self-study course, the course learners can 

automatically query the existing number of self-study 
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teaching bases and self-study teaching bases with the help 

of the smart guidance service, and improve the resource 

utilization ef�ciency of the self-study teaching base; In the 

process of routine teaching management, through the ap-

plication of Internet of Things technology, environmental 

information can be detected on the basis of sensors. Com-

bined with the operation of air conditioners, fans, curtains 

and lighting devices, the established control scheme is set 

up, which effectively improves the utilization efficiency 

of equipment resources within the teaching base.

8. Conclusion

In summary, the classroom education teaching work is 

an important component of the education industry, and in 

the process of modern technology development, the past 

education and teaching base can no longer meet the needs 

of contemporary education and teaching. Therefore, in the 

process of comprehensive reform and optimization of the 

education and teaching industry, educational institutions 

should increase the application of new technologies such 

as Internet of Things technology, and organically integrate 

intelligent teaching and intelligent control of teaching 

bases. Through the reasonable setting of environmental 

monitoring self-regulation, lighting self-distribution con-

trol, remote warning and other functional modules, thus 

providing guarantee for the smooth development of class-

room education and teaching work.
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