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Abstract: Through a large number of literature surveys, this paper finds that: In the application of face recognition 

technology, although countries in the world today have established different personal data protection mechanisms, 

promulgated data security laws and regulations, and many technical prevention measures, there are still a large number 

of cases of malignant leakage, damage or tampering of corporate and personal data around the world. This shows that 

there are vulnerabilities in technical preventive measures, industry norms and national laws and regulations policies. 

Through a large number of investigation and literature research and analysis, this paper puts forward the following views: 

The application of face recognition technology must be parallel from the three dimensions of technical means, industry 

standards, laws and regulations, and implement a multi-directional, full-life cycle effective protection of personal privacy 

information. 
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1 Introduction 

Application and development of face recognition tech-

nology. 

Face recognition technology has been developed for 

more than 150 years since the early 1870s. From the be-

ginning, the British court first tried to identify the face by 

comparing part of the face photo [3]. In recent years, au-

tomatic computer processing has been adopted to add arti-

ficial neural network algorithm, convolutional neural 

network algorithm, biometric recognition and other tech-

nologies to face recognition technology [2], so that the 

recognition results have practical recognition rate and 

recognition speed. Nowadays, "face recognition system" 

integrates artificial intelligence, machine recognition, 

machine learning, model theory, expert system, video im-

age processing and other professional technologies, and is 

widely used in security monitoring, attendance manage-

ment [2], financial payment [2], campus security, as well 

as virtual learning and other fields, the future, with the 

continuous progress of science and technology, Face 

recognition technology will also be more intelligent and 

personalized, face recognition technology will be further 

developed and improved, which brings more convenience 

and security to people's lives and work. 

2 Face Recognition Technology 

Application Risks and Measures 

Face recognition technology is a kind of biometric 

identification technology that authenticates people's facial 
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features. Face recognition technology generally includes: 

face image acquisition and detection, face feature infor-

mation extraction, face image processing, and matching 

with the existing data in the database, so as to verify the 

real identity of users [5]. 

The application of facial recognition technology in-

volves information collection, transmission, storage, iden-

tification, sharing, transfer, public disclosure, deletion and 

other information processing links, which contain a large 

number of personal privacy sensitive information, there-

fore, face recognition technology is widely used at the 

same time, personal privacy information leakage risks and 

cybersecurity risks are also increasing. There are mainly 

the following risks and countermeasures: 

(1) Hardware device security risks - physical attacks [7], 

side channel attacks [6], hardware Trojan attacks, etc. 

Countermeasures: strengthen equipment safety protec-

tion; Adopt encryption chip, security start, port encryption 

and other technical means, adopt electromagnetic shield-

ing, mask technology, noise addition and other technolo-

gies to increase the defense capability. 

(2) Software security risks - hackers carry out attacks 

through vulnerabilities in software systems, tamper with 

information, and steal user privacy information; 

Countermeasures: 

a. Data transmission and storage encryption 

During the transmission and storage process, sensitive 

personal information is encrypted using a high-intensity 

algorithm to protect it from being illegally obtained by 

attackers. HTTPS encryption is used throughout the pro-

cess [8]. The working principle is as follows: After the 

original transmission content (plaintext) is transformed by 

certain rules (by bit or), it is converted into ciphertext for 

transmission, and then the ciphertext is converted into 

plaintext, for example: 

Suppose, plaintext a = 1234, key =6666, 

Then encrypt a ^ key to get the ciphertext b = 7896. 

So when you decrypt it, you use b ^ key to get the 

original plaintext a = 1234. 

This is an example of HTTPS simple encryption prin-

ciple, the actual encryption and decryption process is very 

complex, and different encryption algorithms can be used, 

but the basic principle is similar, using this method to en-

sure the security of personal sensitive information in the 

transmission and storage process. 

The commonly used data encryption algorithms are: 

Elliptic curve encryption ECC [18], Triple DES [13], 

Blowfish algorithm [20], RSA algorithm [19], advanced 

encryption standard AES [12], etc., with high security and 

efficiency, has been widely used in various information 

security fields, such as e-commerce, online banking, net-

work communication and so on. 

b. Image transmission and storage encryption 

Image encryption is an important technology to protect 

image information security. In modern information society, 

image, as an important medium, is widely used in various 

fields, including medical imaging, network transmission, 

military reconnaissance and so on. Therefore, it is neces-

sary to encrypt images in transmission and storage. 

Basic principles of image encryption and decryption 

[9]: 

The image is composed of many pixel values with dif-

ferent intensities. These pixel values are expressed in a 

numerical range according to the bit depth of the image, 

and the pixel value size is 0-255. The pixel can be ex-

pressed as a binary string. The encrypted image and the 

key image are decrypted by bit-by-bit exclusive-OR oper-

ation again, in particular, the encryption of pixels is real-

ized. For example, the value of a pixel is 216 (plaintext), 

the key is 178 (the value is freely determined by the en-

cryptor), and the encryption and decryption are carried out 

through the exclusive-OR operation, the specific process 

is as follows: 

Plaintext a = 216, key =178, 

Encrypting a ^ key yields ciphertext b = 106. 

Decrypt b ^ key to get the original plaintext a = 216. 

Repeat the above operations for each pixel in the image 

to complete the encryption and decryption of the image. 

 

Figure 1 Image encryption processing effect [23] 
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“Lena” is a plaintext (raw) image that needs to be en-

crypted. 

“Key” is a key image used in the encryption and de-

cryption process. The image is generated by random 

numbers. 

“Encryption” is to encrypt images, which is obtained by 

the bit-by-bit XOR operation of the plaintext image Lena 

and the key of the key image. 

“Decryption” is the decryption of image, the encryption 

of image and the key of key image obtained by bit-by-bit 

XOR operation. 

c. Face image encryption based on LDA secure face 

recognition system [10] 

The image encryption technique consists of two main 

stages, the first stage: pixel replacement, during which 

each pixel value is replaced by a new value generated by 

performing an XOR operation on each pixel bit. The se-

cond stage: in the pixel scrambling stage, CA is used to 

shuffle the pixel position to the new position. This image 

encryption method can solve the deception vulnerability 

problem in the face image recognition system. 

 

Figure 2 Schematic diagram of linear Discriminant Analysis (LDA) [10] 

Features are extracted from encrypted images, data di-

mension is reduced, image classification is performed, 

and face recognition is carried out. This LDA-based en-

crypted face recognition model has a high accuracy rate of 

96.25% in the classification of encrypted face images with 

the same encryption key [10]. 

In fact, image encryption can use a variety of technolo-

gies, including chaotic encryption, permutation encryption, 

optical encryption, DNA (DNA) encryption, frequency 

encryption, hashing encryption, evolutionary encryption, 

bit-plane encryption, double (multiple) image encryption, 

image encryption based on scrambling, etc. Many existing 

image encryption methods are proposed based on differ-

ent techniques, including scanning, circular random grid, 

elliptic curve, Gray code, wave transmission, vector quan-

tization, discrete wavelet transform, P-Fibonacci trans-

form, chaotic sequence, etc. [16, 18]. 

(3) Face recognition other technical risks - the risk of 

counterfeiting and deception. 

Countermeasures: Multi-factor authentication (such as 

iris recognition, fingerprint recognition, voice print 

recognition, etc.) and live detection (such as blinking, 

opening mouth, etc.) to prevent fake face attacks and for-

gery attacks. 

(4) Privacy protection compliance risk - illegal opera-

tion and internal theft of information. 

Countermeasures: Many countries have established 

personal data protection mechanisms and promulgated 

data security laws and regulations. By 2020, a total of 142 

countries have enacted data privacy legislation, which 

stipulates that network operators should take measures to 

protect the security of personal information and prevent 

the leakage, destruction or alteration of personal infor-

mation [4]. 

3 Discussion and Research on 

Privacy Protection of Face 

Recognition 

A. Investigation conclusions and research objectives 
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A number of measures have been proposed in the sur-

vey literature to address various risks, and countries have 

established personal data protection mechanisms and 

promulgated data security laws and regulations; The 

United States has also established ethics compliance re-

views to address accountability and transparency issues to 

mitigate risks; Cybersecurity Law in China stipulates that 

network operators shall take measures to protect the secu-

rity of personal information and prevent the leakage, 

damage or tampering of personal information. These ac-

tions and measures have a positive effect on controlling 

the various risks caused by the wide application of face 

recognition technology, and have achieved certain effects 

on the privacy protection of personal information in face 

recognition. 

However, the attack methods of some criminals and 

hackers are also constantly improving, and they try their 

best to find vulnerabilities and carry out malicious at-

tacks. In recent years, a large number of serious personal 

data leaks have occurred around the world: for example, 

the 2019 Facebook data breach in the United States af-

fected 540 million people [1]; China Deep Web Vision's 

non-compliant and illegal data processing practices have 

exposed billions of facial data [1]; The Finnish National 

Police informed the Office of the Data Protection Om-

budsman in April 2021 of a personal data breach [21] 

involving the trial of facial recognition software by the 

National Bureau of Investigation in early 2020, which 

was caused by a failure to comply with the responsibility 

of the controller in the operation. Nor do the measures 

taken by the controller prevent the illegal processing of 

personal data [21]; Suprema, a security firm used by 

British police, banks and military contractors, reported 

that a security breach at a British biometrics company 

called Suprema compromised 28 million records and 

23GB of data, including fingerprints, facial recognition 

data, passwords and security clearance information. This 

risk puts 5,700 organizations in 83 countries (including 

the UK's Metropolitan Police) at high risk. [22] At the 

national level, the impact of physiological data breaches 

can be far-reaching, for example, the Equifax hack, 

which exposed the data of 143 million US citizens [1], 

posing a serious threat to US national security. The fre-

quency and scale of these data leaks are shocking, 

touching people's great concerns about the increasingly 

widespread use of face recognition technology, and even 

the use of facial recognition by federal agencies has 

aroused the anger of lawmakers, which has a negative 

impact on the further development of face recognition 

technology applications, so how to ensure the security of 

personal information privacy while developing face 

recognition technology applications? How to take effec-

tive countermeasures is a new round of challenges facing 

the further application of face recognition technology, 

and it is also the focus and research goal of this paper. 

Through the review of a large number of privacy 

leakage incidents in the literature investigation, it can be 

seen that illegal attackers mainly adopt the following 

methods: 

a. Use technical vulnerabilities to invade the server or 

client device of the face recognition system and im-

plant illegal malware such as Trojans, zombies, Al-

pha Bay, and Hansa to obtain face recognition data 

and personal privacy information; 

b. Use management vulnerabilities to carry out illegal 

operations and illegally process personal data in mul-

tiple information processing links such as face 

recognition data transmission, storage, identification, 

sharing, transfer, public disclosure, and deletion, re-

sulting in leakage of personal privacy information; 

c. Take advantage of vulnerabilities in laws and regula-

tions to illegally obtain face images without permis-

sion in public places and violate personal privacy. 

Through the analysis of various risks of face recogni-

tion in literature investigation, this paper can see that be-

cause face recognition technology is not a single technol-

ogy, in terms of information collection, there are multiple 

information processing links such as transmission, storage, 

recognition, sharing, transfer, public disclosure and dele-

tion. There are various technical links such as hardware 

equipment, software algorithms, face deception, and tech-

nical hidden dangers, as well as various management links 

such as the privacy information compliance industry 

management system, and the national supervision level. 

There may be vulnerabilities in many of these links, 

which are the targets that criminals and hackers can use 

and carry out malicious attacks. It is also the focus of pri-

vacy protection measures to be taken. This paper summa-

rizes, summarizes and classifies these different links, 

which can be divided into: 

a. Technical vulnerability response measures; 

b. Countermeasures for vulnerabilities in industry 

standards; 

c. Countermeasures for vulnerabilities in laws and reg-

ulations. 

B. Face recognition privacy protection measures 
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a. Technical vulnerability 

In view of the increasingly distributed, complicated, 

automated and constantly updated technical means of 

network attacks and unknown and changing attack be-

haviors, countermeasures should be taken from intrusion 

detection, threat intelligence, vulnerability analysis, mali-

cious code detection and response, with the focus on 

strengthening and improving vulnerability analysis tech-

nology, using privacy enhancement technology, and 

strengthening the protection of users' privacy data. Guard 

against attacks and intrusions by criminals and hackers. 

For example, a security analysis software can be de-

signed to detect vulnerabilities in a facial recognition 

system by using machine learning and statistical models 

to look for malware family characteristics, predict the 

direction of evolution, advance defense, establish a con-

ceptual framework to identify potential vulnerabilities, 

and create mechanisms to assess the robustness of the 

system. Ensure that it effectively protects against secu-

rity threats. 

Conceptual framework 

(1) Overview of face recognition systems: Face recog-

nition systems generally involve three main steps: 

face detection, feature extraction and identity veri-

fication or recognition. They often rely on deep 

learning models, particularly convolutional neural 

networks (CNNS), to learn and recognize facial 

features from large image datasets. 

(2) Vulnerability Assessment Tool: This tool will simu-

late common attack vectors against face recognition 

systems, such as: 

Print attack: Using a printed photo of an authorized us-

er's face. 

Replay attack: Display video or digital images of au-

thorized users. 

3D mask attack: Use a 3D mask with the facial features 

of an authorized user. 

Deepfake attack: Create composite images that mix 

features of different faces. 

(3) Analyze software components 

Security analysis software includes input, attack simu-

lation, detection, and reporting modules for assessing 

system vulnerabilities. 

Input module: Input the details of the face recognition 

system and the data classes it uses, utilizing various data-

bases of face images, including legitimate faces, spoofed 

faces (e.g. printed photos, masks), and adversarial exam-

ples (images that have been tampered with to fool the 

system). The database serves as the basis for testing sys-

tem vulnerabilities. 

Attack Simulation Module: Create or use prefabricated 

attack vectors, this vulnerability assessment tool simulates 

attacks such as printing, replay, 3D masks, and Deepfake 

attacks. 

Detection module: The face recognition system uses 

face detection, feature extraction and authentication, usu-

ally using CNN, to analyze the response of the face 

recognition system to simulated attacks to determine its 

sensitivity. 

Reporting module: Outputs a detailed report on the de-

tected vulnerability, including the type of attack and sys-

tem response. 

Working principle 

The principle behind the software is to assess how well 

a facial recognition system can withstand an attempted 

breach using a technology that exploits known vulnerabil-

ities. 

Face detection robustness: The software will attempt to 

provide altered images or videos to see if the system can 

correctly detect a real face with a photo or screen. 

Feature extraction analysis: It will analyze the system's 

feature extraction mechanism to determine if it can dis-

tinguish between a high-quality 3D mask or altered image 

and a real face. 

Recognition/verification test: The software will check if 

the system is fooled by similar, twin, or deep fake images 

that could fool recognition algorithms. 

By systematically testing these aspects, the software 

can identify specific weaknesses in face recognition sys-

tems. For example, if the system fails during a print attack 

simulation, it indicates that the face detection algorithm is 

not strong enough to distinguish between a flat photo and 

a real face, a common vulnerability. 

Implementation mode 

Development stack: The software can be developed us-

ing high-level programming languages such as Python, 

which provides libraries such as OpenCV for image pro-

cessing, TensorFlow or PyTorch for processing machine 

learning models, and Flask or Django for creating Web 

interfaces. 

Model training: Consider incorporating a training mod-

el module to recognize deep forge images and other ad-

vanced attack vectors. 

Modularity: Ensure that each component is modular 

and can be updated independently to deal with new vul-

nerabilities. 



116 Jingbo Yu:  Research on the Application of the Face Recognition Technology in Cybersecurity and  
Personal Privacy Protection 

http://www.computscitech.com 

User interface: Design a user-friendly interface for se-

curity teams to run simulations without extensive tech-

nical expertise. 

OpenCV: Open source computer vision library, pro-

vides powerful image processing and computer vision 

capabilities, supports multiple programming languages, 

including face detection and recognition. 

Contribution: OpenCV can be used for face detection, 

feature extraction, and image preprocessing, which are all 

essential steps in face recognition. However, it does not 

directly address the vulnerabilities in face recognition 

systems, but rather provides the basic tools needed for 

analysis. 

TensorFlow: A powerful open source software library 

for building and training deep neural networks and pro-

cessing machine learning models, including image recog-

nition and face recognition models. 

Contribution: TensorFlow can be used to build and train 

face recognition models. In vulnerability analysis, Ten-

sorFlow can help assess the robustness and reliability of 

face recognition systems, including identifying potential 

weaknesses or vulnerabilities in the model. 

PyTorch is an open source Python machine learning li-

brary for applications such as natural language processing. 

It mainly provides two advanced features: powerful 

GPU-accelerated tensor computing capabilities; a power-

ful NN library for building and training neural networks, 

providing dynamic computation graphs and a more Py-

thonic interface. 

Contribution: Like TensorFlow, PyTorch can be used to 

develop face recognition models and assess vulnerabilities. 

Researchers choose between TensorFlow and PyTorch 

based on their preferences and specific project require-

ments. 

Flask: A lightweight Web framework for creating Web 

interface libraries. 

Contribution: It can be used to create a Web interface or 

API for deploying face recognition models. In terms of 

vulnerability analysis, Flask can facilitate the integration 

of face recognition models into web-based systems for 

testing and evaluation. 

Django is a high-level Python Web framework for cre-

ating libraries for Web interfaces that facilitate rapid de-

velopment and clean, pragmatic design. 

Contribution: Similar to Flask, Django can be used to 

develop Web interfaces or APIs for deploying and testing 

face recognition models. It provides like user authentica-

tion, session management, and database integration that 

can be used to build a comprehensive vulnerability analy-

sis tool or platform. 

 

Figure 3 Relationship Model 

OpenCV is used to pre-process and detect faces in im-

ages and input them into face recognition. 

Perform face recognition tasks using a face recognition 

model developed by TensorFlow or PyTorch. 

Flask or Django provides a Web interface for interact-

ing with a face recognition system. 

Use vulnerability analysis tools or methods to evaluate 

the robustness and security of face recognition systems. 

The model illustrates how these components work togeth-

er to build, deploy, and analyze a face recognition system, 

with each component playing a crucial role in the process. 

Python and OpenCV library combination: 

Role in vulnerability analysis: OpenCV is mainly re-
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sponsible for image preprocessing and face detection. In 

the event of a vulnerability, OpenCV's face detection al-

gorithm may have limitations or weaknesses that could be 

exploited. For example, if a face detection algorithm is 

not robust enough, it may not be able to detect certain 

faces, or it may be vulnerable to adversarial attacks in 

which manipulated images fool the system. 

Python combined with the TensorFlow library: 

Role in vulnerabilities: TensorFlow and PyTorch are 

used to build and train face recognition models. These 

models can be vulnerable to various attacks, such as ad-

versarial examples or spoofing attacks. Adversarial exam-

ples are inputs specifically designed to fool the model, 

while spoofing attacks involve presenting fake or manip-

ulated faces to bypass recognition systems. 

Create a Web interface using Python and Flask librar-

ies: 

Role in vulnerability: Flask frameworks are commonly 

used to deploy face recognition systems as Web applica-

tions or APIs. In terms of vulnerabilities, if not imple-

mented securely, these frameworks can present security 

risks such as injection attacks, authentication bypassing, 

or data breaches. In addition, improper handling of user 

input or inadequate access control mechanisms can also 

lead to vulnerabilities in the overall system. 

Creating a Web interface using Python and Django li-

braries: 

Role in vulnerabilities: Web interfaces created with 

Django provide a potential attack surface for adversaries. 

Vulnerabilities in an interface, such as insecure authenti-

cation mechanisms, cross-site scripting (XSS), or 

cross-site request forgery (CSRF), can be exploited to 

gain unauthorized access to a system or manipulate its 

behavior. 

The vulnerability analysis software is designed to iden-

tify and mitigate security vulnerabilities in face recogni-

tion systems. The software works by exposing a face 

recognition system to known vulnerabilities in order to 

assess its resilience, which includes assessing the system's 

sensitivity to various attacks, assessing the effectiveness 

of countermeasures, and identifying potential areas for 

improvement. Techniques such as penetration testing, 

threat modeling, and code review are often used in vul-

nerability analysis to enhance a system's security posture. 

This proactive approach to security ensures that face 

recognition systems are tested against ever-changing 

threats, helping to build stronger and more reliable AI 

biometric security solutions. 

The vulnerability risk measures should also be itera-

tively updated to enhance encryption technology to meet 

the new challenges of face recognition privacy protection. 

b. Countermeasures for vulnerabilities in industry 

standards 

At present, different countries and regions have corre-

sponding industry standards for the protection of personal 

privacy when using facial recognition technology, but 

they vary greatly and are not perfect enough. Some coun-

tries may not have specific standards, such as the Califor-

nia Consumer Privacy Act (CCPA), although face recog-

nition also belongs to the protection of biometric data [3]. 

The EU General Data Protection Regulation (GDPR) is 

one of the most comprehensive data protection laws in the 

world [3], but both CCPA and GDPR lack industry stand-

ards specifically for the application of face recognition 

technology, which may have vulnerabilities in the leakage 

of personal privacy information, such as the mentioned 

personal data leakage incident in Finland [21]. This leak-

age incident is caused by the failure to perform the re-

sponsibility of the controller in the operation, and the 

measures taken by the controller did not prevent the ille-

gal processing of personal data. Therefore, the author 

suggests that industry standards for the application of face 

recognition technology should be established or improved 

to ensure that face recognition information is processed in 

the collection. Standardize operation in multiple infor-

mation processing links such as transmission, storage, 

identification, sharing, transfer, public disclosure, and 

deletion to deal with the vulnerability risk of personal 

privacy leakage caused by illegal operations and internal 

data theft by practitioners. At the same time, it is neces-

sary to study and develop technical standards such as bi-

ometric basic technology, feature extraction, and security 

encryption, clarify the application scenarios and security 

requirements of biometric information, and eliminate 

vulnerabilities in all aspects of face recognition infor-

mation processing. 

c. Countermeasures for vulnerabilities in laws and reg-

ulations 

Recently reported the British LabHost phishing service 

platform incident, although the London police success-

fully banned the phishing service platform "LabHost", a 

total of 37 people were arrested around the world, but the 

crime was as long as 3 years, engaged in stealing infor-

mation and illegally making profits, as many as 70,000 

victims [24]. This shows that in addition to the technical 

vulnerabilities of the account protection system, the more 
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important reason is the use of legal and regulatory vul-

nerabilities. The author suggests that all countries in the 

world should formulate corresponding rules for legal and 

regulatory investigation, strengthen the crackdown on 

criminals, effectively prevent illegal attackers from using 

legal and regulatory vulnerabilities to commit crimes, in 

particular, strengthen accountability. According to the 

consequences and severity of the destruction and leakage 

of personal information system are graded, and the corre-

sponding laws and regulations are formulated to provide a 

legal conviction basis for the unification of the scale of 

criminal judgment, bring criminal acts to justice, and pro-

vide legal deterrence, so that criminals are discouraged, 

and ensure the protection of personal privacy information 

of face recognition. 

4 Face Recognition Technology 

Application and Various Risk 

Countermeasures for Personal 

Privacy Protection 

Through literature survey, this paper records various 

potential vulnerabilities and personal privacy security 

risks existing in the application of face recognition tech-

nology, finds out various risk countermeasures, looks up a 

large number of personal privacy leakage cases, sorts out, 

analyzes, summarizes and classifies various vulnerabili-

ties and risks existing in the application of face recogni-

tion technology, and the main risks are roughly divided 

into: (1) Hardware equipment security risks; (2) Software 

security risks; (3) Face recognition fraud risk; (4) Privacy 

protection compliance risks, and corresponding counter-

measures for these four types of risks. 

In the literature survey, the author also found that not 

only have a number of countermeasures been proposed for 

various risks in the application of face recognition tech-

nology, but also countries around the world have estab-

lished personal data protection mechanisms and promul-

gated data security laws and regulations, and personal 

information privacy protection has achieved certain re-

sults. These actions and measures have a positive role in 

controlling the various risks brought about by the wide 

application of face recognition technology, and have 

achieved certain results in the protection of personal in-

formation privacy. However, in recent years, why have a 

large number of serious personal data leaks still occurred 

in the world? This has aroused the attention and thinking 

of the author, which shows that the application of face 

recognition technology is developing rapidly at the same 

time, the attack ability of illegal attackers and hackers is 

also developing rapidly, and the intrusion means are con-

stantly improving, which has a great impact on the further 

development of face recognition technology application. 

In this point, how to ensure the security of personal in-

formation privacy while developing the application of 

face recognition technology? How to take effective coun-

termeasures is a new round of challenges facing the fur-

ther application of face recognition technology, and it is 

also the focus and research goal of this paper. 

By combing through a large number of privacy leakage 

incidents in the literature investigation, this paper con-

cludes that the main means used by illegal attackers are as 

follows: 

1) Use technical vulnerabilities to invade the server or 

client device of the face recognition system and im-

plant illegal malware such as Trojans, zombies, Al-

pha Bay, and Hansa to obtain face recognition data 

and personal privacy information; 

2) The use of management vulnerabilities, in the face 

recognition data transmission, storage, identification, 

sharing, transfer, public disclosure, deletion and 

other information processing links, illegal operations, 

illegal processing of personal data, resulting in per-

sonal privacy information leakage; 

3) Take advantage of vulnerabilities in laws and regula-

tions to illegally obtain face images without permis-

sion in public places and violate personal privacy. 

Through the analysis of various risks of face recogni-

tion in literature investigation, it can be seen that face 

recognition technology is not a single technology, and 

there may be vulnerabilities in various management links 

such as information collection and processing, technology 

application, privacy information compliance industry 

management system, and national supervision. These are 

the targets that criminals and hackers can use and carry 

out malicious attacks, and are also the focus of privacy 

protection measures to be taken. This paper summarizes 

three types of vulnerabilities: 

1) technical vulnerabilities, 

2) industry standard vulnerabilities, and 

3) legal and regulatory vulnerabilities. 

In this paper, the author puts forward the author's sug-

gestions on the vulnerability countermeasures in the 

above three aspects of technology, industry standards and 
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laws and regulations, and makes a specific introduction to 

the measures, in order to cope with the new risks and 

challenges faced by the application of face recognition 

technology. 

5 Conclusions & Summary 

By investigating, evaluating and analyzing the privacy 

leakage and cybersecurity risks of face recognition and 

the countermeasures, this paper proposes the application 

of face recognition technology. In terms of technical 

means, it constantly researches and upgrades the face 

recognition intelligent algorithm and privacy enhance-

ment technologies. In terms of industry standards, estab-

lish and improve the standardized management system in 

all aspects of face recognition information processing; In 

terms of laws and regulations, speed up the improvement 

of laws and regulations on the use of personal infor-

mation, establish the protection level of information se-

curity system, strengthen responsibility investigation, 

and strengthen punishment against lawbreakers, so as to 

effectively avoid the vulnerability risks generated by 

these three aspects, and implement multi-directional and 

full-life effective protection of personal privacy infor-

mation. Ensure the further development of face recogni-

tion technology in cybersecurity and personal privacy 

protection. 
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