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Abstract 

With the development of science and technology, technological transformation and 
intelligence have greatly improved our quality of life. This paper studies the 
temperature regulation system of intelligent refrigerator in order to make the 
temperature regulation more convenient and safe. In this paper, the combination of 
sensor and computer is used to study the design of intelligent refrigerator, and finally it 
is found that the fingerprint signal will make the temperature control system of 
intelligent refrigerator more convenient, safe and innovative. 
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1. Introduction 

1.1 Generally introduction  

This paper holds that after the automatic temperature control system is installed, the fingerprint lock 
is used to input the person's information, set the ideal temperature that the person wants to adjust, and 

let the temperature control system adjust the temperature automatically. In this way, manual 

temperature adjustment can be greatly avoided. 

In daily life, if the user only needs to press the control button gently, the refrigerator will set the ideal 
temperature through fingerprint transmission, and the temperature control system will start 

immediately. Under such a design, the refrigerator not only effectively reduces the human control 

loss, but also effectively reduces the refrigerator water leakage and system failure caused by improper 

temperature regulation. 

1.2 Research review at home and abroad: 

The development of smart refrigerator began in 2000 when LG of South Korea first launched a smart 

refrigerator, which has opened the precedent of smart refrigerator. This refrigerator is the first smart 

refrigerator in the world that can be linked to the Internet. In 2007, South Korea's Samsung Group 

also launched a smart refrigerator with automatic identification technology. Its application is to label 

items, and then the refrigerator calculates the number and type of items according to the label. After 

identification, the refrigerator sends various information of items to users' SMS[ 1] 

1.3 The main work of this paper is as follows： 

1. How to correctly input and identify the fingerprint and the sensor are transmitting the correct image 

to the control room. 

2. How to make the temperature control system not occupy space. 

3. How to combine the set temperature with the fingerprint. 

4.How to control the temperature regulation system not to exceed the maximum temperature  
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not to be lower than the minimum temperature during re regulation. 

5. How to make the fingerprint lock more sensitive to reduce the pressing pressure of the fingerprint 

lock. 

2. literature review 

Hao Xuefei (2019) proposed an intelligent greenhouse temperature control system to adjust the 

greenhouse temperature to protect plants [2]. In 2017, Dong Peng proposed an intelligent engine 
temperature control system, which can detect and adjust the temperature to prevent engine damage 

[3]. Chen Yougui proposed a relationship between wavelength and temperature in 2009 and studied 

how to transmit signals to the refrigerator [4]. Li Siwen (2016) proposed the application of integrated 

convolutional neural network in fruit and vegetable recognition [5], which gave this paper 

enlightenment about the combination of smart refrigerator and some recognition software. Through 

the research on fingerprint location algorithm published by Zheng Zixing and Yao Jinjie in 2020, this 

paper thought of fingerprint activation temperature control system. Since fingerprint can be located, 

this paper believes that fingerprint can also be used to control activation temperature control system 

[6]. Huang Weiqing et al. Studied the wireless communication signal receiving model and fingerprint 

construction in 2020. This is of great help to the fingerprint signal guided fingerprint construction 

proposed in this paper [7] (the formula is shown in the figure below). In 2019, Li Wei et al. Proposed 
the Gaussian logarithm signal fingerprint similarity measurement method. It is said that the 

fingerprint location process can be divided into three steps: establishing fingerprint map, signal 

fingerprint matching and nearest neighbor location [8]. This paper mainly talks about the second step, 

and this paper also takes the second step as the main research direction. This paper holds that whether 

the fingerprint is used for positioning or for transmitting instructions, the improved Gaussian 

logarithmic distance (as shown in the figure below) can be used to match more accurately[4]. 

 

Figure.1 The relationship between temperature and wavelength 

  

How to calculate fingerprint more accurately 

 
i

iadd pyQPd ）,(
 

How to identify more accurately 

).

1

*( Bjji

N

i

KIifjA 







International Core Journal of Engineering Volume 7 Issue 11, 2021 

ISSN: 2414-1895 DOI: 10.6919/ICJE.202111_7(11).0034 

 

208 

3. Method 

3.1 Subject Research: 

This paper mainly studies a temperature control system that can be led by fingerprint signal based on 

the theory of many scholars, and combines fingerprint temperature control with the mature 

application of intelligent refrigerator. 

3.2 Research method: 

(1) Cross study method: 

While studying sensors, this paper also needs to study some additional knowledge of computer 

science, such as drawing flow charts or writing efficient and safe programs. 

(2) Literature reading 

Read some articles about temperature control system and intelligent refrigerator at home and abroad, 

and refer to some theories and diagrams that are meaningful to this paper. 

3.3 Design route 

The main design route in this paper is divided into four steps. The first step is to input the fingerprint 
of the person and save the ideal temperature in the database. The second step is to compare the data. 

When the person inputs the fingerprint, let the sensor quickly transmit the command to change the 

temperature to the control center. Step 3: after the temperature control system receives the command, 

the operation results of temperature rise and temperature drop are obtained. Step 4: the system detects 

whether the temperature is in the normal standard and whether it exceeds the maximum temperature 

or is lower than the minimum temperature. 

 

 

Figure.2 The flow chart of the whole process of the application 
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3.4 Experimental scheme: 

times=0  

Bottom=0 

Finger=[None]*4 

for i in range(4): 

finger[i]=input(“input your finger print”) 

While bottom=0 and times<4: 

flag=input(“put your finger on the lock”) 

for i in range(4): 

If finger[i]=flag: 

bottom=1 

Times=times+1 

If times=4: 

print(“please find the owner of home”) 

If bottom=1: 

print(“the lock is open”) 

The coding which have ran successful above uses Python code to realize fingerprint input and 

connects the ideal temperature information to the automatic temperature control system.The picture 
above is the first step in the fingerprint entry work and whether to convey the heating and cooling 

instructions. 

4. conclusion 

4.1 Subject innovation: 

Perspective Innovation: 

At present, most of the research on the market only have ordinary temperature controlled refrigerators, 

which can only detect and then adjust the temperature. The temperature controlled refrigerator system 
led by fingerprint lock signal is not mature yet. Based on the characteristics of ordinary temperature 

controlled refrigerator, this temperature controlled refrigerator guided by fingerprint is proposed in 

this paper. 

4.2 Research results: 

The fingerprint signal can transmit the temperature regulation command only by fingerprint, and there 

is no need for the user to manually adjust the temperature blindly or the system to detect the 

temperature for many times. The fingerprint LED temperature control system can avoid excessive 

temperature rise and fall to exceed the maximum temperature or lower than the minimum temperature 

to cause system explosion or failure according to the temperature stored in the database.This scientific 

temperature regulation can avoid water leakage in the refrigerator and better preserve the food, 

because the temperature is always within the standard range and does not change the temperature 

frequently. 

4.3 Feasibility analysis: 

Many large companies in the world, such as Haier, Samsung and LG, have produced temperature 

controlled refrigerators. And the fingerprint system has been mature. I think this design is a feasibility 

analysis. 

4.4 Practical significance 

The development of this refrigerator greatly simplifies the temperature regulation process. It not only 

does not need to adjust the temperature manually, but also can adjust the temperature by clicking the 
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fingerprint, which solves the inconvenience of measuring the temperature according to the time 

difference. After the release of this refrigerator, the public can input the appropriate temperature 

according to the type of food put in the refrigerator. After combined with fingerprint, it will become 

more convenient to control the temperature, which will not only effectively reduce the risk of water 
leakage in the refrigerator due to improper temperature regulation, but also save food with higher 

quality. During the research, this paper learned about a kind of radio frequency identification. As a 

wireless communication technology, radio frequency technology uses radio signals to identify and 

understand relevant food information. The identification system does not need direct contact or 

optical contact with the target object  (as shown in the figure below). This design is more profound. 

The refrigerator designed in this paper needs fingerprint contact, which can be upgraded to RFID in 

the future. Through the research on fingerprint location algorithm published by Zheng Zixing and 

Yao Jinjie in 2020, this paper thought of fingerprint activation temperature control system. Since 

fingerprint can be located, this paper believes that fingerprint can also be used to control activation 

temperature control system. From Li Wei's literature, this paper holds that whether the fingerprint is 
used for positioning or transmitting instructions, the improved Gaussian logarithmic distance can be 

used to match more accurately. 
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