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Abstract: This paper focuses on the application and innovation of big data and artificial intelligence in the field of human 
resource management. With the continuous development of information technology, big data and artificial intelligence have 
become indispensable and important tools in enterprise management. In the field of human resource management, the application 
of big data and artificial intelligence provides enterprises with more accurate and efficient management methods and promotes 
the innovation and development of human resource management. This paper first introduces the basic concepts and 
characteristics of big data and artificial intelligence, and then analyzes their applications and innovations in recruitment, training, 
performance management, and employee benefits. Next, the paper discusses specific cases of big data and artificial intelligence 
in human resource management and evaluates their effects and impacts. Finally, the paper summarizes the roles and challenges 
of big data and artificial intelligence in human resource management and looks ahead to the future. 
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1. Introduction 
With the rapid development of information technology, big 

data and artificial intelligence have become important tools in 
enterprise management. Big data and artificial intelligence 
have brought great changes and development opportunities 
for enterprise human resource management. Enterprises can 
improve recruitment efficiency, optimize training programs, 
scientifically assess performance and enhance employee 
satisfaction by taking full advantage of big data and artificial 
intelligence. However, attention also needs to be paid to 
addressing privacy and data security issues, cultivating 
relevant technologies and talents, and focusing on the 
consideration of moral and ethical issues. Only on the basis 
of the full application of big data and artificial intelligence 
can enterprises realize the innovation and development of 
human resource management. This paper will discuss the 
application and innovation of big data and artificial 
intelligence in human resource management, and analyze its 
impact and significance on enterprise management. 

2. Overview of the Development of Big 
Data and Artificial Intelligence 

2.1. Definition and Characteristics of Big 
Data[1] 

Big Data (Big Data) refers to a collection of data that is 
large in scale, high in complexity and difficult to capture, 
manage and process with conventional software tools. These 
data collections usually have high-speed generation, diverse 
data types, and multiple heterogeneous data sources. The 
characteristics of big data can be summarized in the following 
aspects. 

First, big data is characterized by high-speed generation. 
With the rapid development of information technology, the 
amount of data generated by people in their daily life and 
work is growing exponentially. Whether it is user interaction 
data on social media, location information on mobile devices, 
or real-time data collected by sensors, cameras and other 
devices, they all constitute an important part of big data. 

Secondly, big data has diverse data types. Big data includes 
not only structured data, such as tabular data in relational 
databases, but also unstructured data, such as text, images, 
audio, video and other multimedia data. In addition, big data 
also includes semi-structured data, such as log files, sensor 
data and so on. 

Again, Big Data has multiple and heterogeneous data 
sources. The sources of big data include various business 
systems within an organization, social media, public data on 
the Internet, and data generated by various sensors and 
devices. The heterogeneity of these data sources makes the 
processing and analysis of big data a challenge, requiring the 
use of various technical means for data integration and 
cleaning. 

Finally, big data is characterized by great value potential. 
Through the analysis and mining of big data, the laws and 
trends hidden behind the data can be discovered, providing 
strong support for enterprise decision-making. Big data 
analysis can help enterprises discover market demand, 
optimize product design, improve marketing strategies, 
improve operational efficiency and so on, so as to gain 
competitive advantages. 

In summary, the definition and characteristics of big data 
make it an important resource for enterprises in decision-
making and innovation. However, due to the scale and 
complexity of big data, it becomes an important challenge and 
opportunity for enterprises to effectively collect, store, 
process and analyze big data. Only through reasonable 
technology and management tools can enterprises fully utilize 
the potential of big data and achieve sustainable development. 

2.2. Definition and Application Fields of 
Artificial Intelligence 

Artificial Intelligence (AI) refers to the theory, method, 
technology and application system that simulates, extends 
and expands human intelligence, so that computers have the 
ability to be as intelligent as humans. It is a comprehensive 
discipline involving many fields such as computer science, 
psychology, philosophy, mathematics and statistics. 

The application areas of artificial intelligence are very wide, 
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covering various industries and fields. Here are a few typical 
AI application areas: 

Machine Learning: Machine learning is one of the core 
technologies of artificial intelligence, which realizes 
automated decision-making and prediction by allowing 
computers to learn and improve their performance from large 
amounts of data. In finance, healthcare, transportation, e-
commerce and other fields, machine learning is widely used 
in risk assessment, disease diagnosis, intelligent traffic 
management and personalized recommendation. 

Natural Language Processing: Natural language processing 
refers to the technology that allows computers to understand, 
process and generate natural human language. It can be used 
in scenarios such as machine translation, intelligent customer 
service, and public opinion analysis. For example, intelligent 
voice assistants can have conversations with users and 
perform corresponding tasks through natural language 
processing technology. 

Computer vision: Computer vision is the technology that 
allows computers to perceive and understand images and 
videos through cameras or other sensors. It can be used in 
areas such as face recognition, image classification, and 
drones. For example, face recognition technology can be used 
in scenarios such as face payment and personnel attendance. 

Expert system: Expert system is an artificial intelligence 
system based on knowledge base and reasoning engine, which 
can simulate the decision-making process and knowledge 
reasoning ability of experts. It is widely used in medical 
diagnosis, industrial control, financial risk assessment and 
other fields. 

Autonomous Driving: Autonomous driving refers to the 
ability to realize unmanned vehicle driving through artificial 
intelligence technology. It relies on sensors, maps and 
algorithms to sense and understand the surrounding 
environment and make driving decisions accordingly. 
Autonomous driving technology is expected to change the 
way transportation travels in the future and improve 
transportation safety and efficiency. 

In short, the application field of artificial intelligence is 
very broad, covering various industries and fields. With the 
continuous development and breakthrough of technology, 
artificial intelligence will play an increasingly important role 
in the future [2]. 

2.3. The relationship and complementarity 
between big data and artificial intelligence 

Big data and artificial intelligence are two important 
concepts in today's digital era, and there is a close relationship 
and complementarity between them. Big data refers to 
massive, high-speed and diverse data resources, while 
artificial intelligence is a technology that uses algorithms and 
models to simulate human intelligence. In the field of 
enterprise human resource management, the combination of 
big data and artificial intelligence provides enterprises with a 
more accurate and efficient way of human resource decision-
making and management. 

First of all, big data provides powerful data support for 
artificial intelligence. The training and optimization of 
artificial intelligence algorithms and models require a large 
amount of data for support, and the emergence of big data 
allows enterprises to collect, store and analyze large-scale 
data, providing rich data resources for artificial intelligence. 
Through the analysis and mining of big data, AI can more 
accurately predict and judge the demand for human resources 

and the trend of change, thus helping enterprises to develop 
more scientific and reasonable human resources strategies. 

Secondly, AI can enhance the application value of big data. 
Big data contains a large amount of information and 
knowledge, but how to extract useful information from this 
data and analyze it is a challenge. And AI can process and 
analyze big data in an automated way, so as to discover 
potential patterns and correlations in the data. Through the 
technical means of AI, enterprises can make more efficient 
use of big data to achieve the refinement and personalization 
of human resource management. 

In addition, the combination of big data and artificial 
intelligence brings more efficient decision-making and 
management capabilities to enterprises. While traditional 
human resource management often relies on experience and 
intuition, the application of big data and artificial intelligence 
can improve the accuracy and efficiency of decision-making 
by making decisions and predictions based on data and 
models. By analyzing big data and applying AI algorithms, 
companies can better understand the needs and behaviors of 
their employees and optimize the recruitment process, 
training programs, and performance evaluations, thus 
improving employee job satisfaction and corporate 
performance. 

In summary, there is a close relationship and 
complementarity between big data and artificial intelligence 
in enterprise human resource management. Big data provides 
powerful data support for artificial intelligence, while 
artificial intelligence can enhance the application value of big 
data and bring more efficient decision-making and 
management capabilities. This combination provides 
enterprises with a more accurate and efficient way of human 
resource management and promotes the development and 
innovation of enterprise human resource management. 
However, the combination of big data and artificial 
intelligence also faces challenges such as privacy and data 
security, technology and talent demand, and morality and 
ethics, which need to be solved by the joint efforts of 
enterprises and society. 

3. Integration and Innovation of Big 
Data and Artificial Intelligence in 
Enterprise Human Resource 
Management 

3.1. Data-driven human resource decision-
making 

With the development of big data and artificial intelligence 
technology, enterprises are facing more and more data in 
human resource management. These data include employees' 
personal information, performance evaluation, training 
records, etc., as well as external market data, competitors' 
intelligence, etc. How to utilize these data to support HR 
decision-making in enterprises has become an important topic. 

Data-driven HR decision-making is a decision-making 
process based on big data analysis and artificial intelligence 
algorithms. By collecting, organizing and analyzing large 
amounts of data, companies can get a more accurate picture 
of their employees' needs, abilities and potential. This data 
can help companies with recruitment and selection to identify 
the right candidates. In training and development, data 
analytics can help companies identify the training needs of 
their employees and provide them with personalized training 



 

9 

programs. In performance management, data analytics can 
help companies assess employee performance and provide 
targeted feedback and incentives. In addition, data analytics 
can help organizations understand employee well-being and 
satisfaction, further improving employee work experience 
and loyalty. 

Data-driven HR decision-making not only improves the 
accuracy and efficiency of decision-making, but also helps 
organizations identify potential problems and opportunities. 
By analyzing big data, companies can identify potential 
problems with employees, such as reasons for employee 
turnover or excessive work stress. At the same time, data 
analytics can also help organizations identify potential 
opportunities for employees, such as potential high 
performers or innovative employees. 

However, data-driven HR decision-making also faces some 
challenges. First, the quality and accuracy of data is an 
important issue. If the data is inaccurate or biased, then the 
outcome of the decision will also be affected. Second, data 
protection and privacy is an important issue. Organizations 
need to ensure that employees' personal information and 
privacy are adequately protected while complying with 
relevant laws and regulations. 

In conclusion, data-driven HR decision-making provides 
organizations with more accurate and effective decision 
support. By utilizing big data and AI technologies, enterprises 
can better understand the needs and capabilities of their 
employees, improve their work experience and performance, 
and further drive their growth. However, enterprises need to 
pay attention to the quality of data and privacy protection 
when implementing data-driven HR decision-making to 
ensure the accuracy and legitimacy of decisions. 

3.2. Synergistic Application of Artificial 
Intelligence and Big Data 

With the rapid development of big data and artificial 
intelligence, the synergistic application between them is 
becoming increasingly important in enterprise human 
resource management. Big data provides massive data 
resources, while artificial intelligence is able to mine valuable 
information and knowledge from it through technologies such 
as machine learning and deep learning. Their synergistic 
application can bring many benefits to enterprise human 
resource management. 

First, AI can provide more accurate recruitment and 
selection decisions by analyzing big data. By analyzing big 
data, AI can identify the candidates that best match the 
requirements of the position, improving the efficiency and 
accuracy of recruitment. At the same time, AI can also 
analyze data such as a candidate's language and facial 
expressions to determine whether he or she has potential 
leadership and teamwork skills. 

Second, AI can use big data to personalize training and 
development programs. By analyzing employees' learning 
and work data, AI can tailor training programs for each 
employee and provide learning resources that meet their 
needs and interests. In addition, AI can adjust training 
programs based on employees' learning progress and 
performance, providing real-time feedback and guidance. 

In addition, AI can utilize big data for more accurate 
performance management. By analyzing employees' work 
data and performance evaluation data, AI can identify high-
performing and low-performing employees and provide them 
with appropriate rewards and incentives. At the same time, AI 

can also help companies predict the future performance of 
employees for better talent management and performance 
optimization. 

Finally, the synergistic application of AI and big data can 
also improve employee welfare and satisfaction. By analyzing 
employee feedback and satisfaction survey data, AI can 
provide personalized employee welfare and care services to 
meet employee needs and expectations. In addition, AI can 
provide emotional management and mental health support to 
enhance employee job satisfaction and happiness by 
analyzing their mood and emotional data. 

In summary, the synergistic application of AI and big data 
can bring many benefits to enterprise human resource 
management. Their combination can provide more accurate, 
personalized and intelligent HRM solutions, help enterprises 
better meet the challenges of talent exploration, cultivation 
and retention, and enhance their competitiveness and 
innovation. However, the synergistic application of AI and 
big data also faces issues such as privacy and data security, 
which require enterprises and governments to strengthen 
regulatory and protective measures to ensure its legal, 
compliant and sustainable development [3]. 

3.3. Intellectualization and automation of 
human resource management 

Under the background of big data and artificial intelligence, 
enterprise human resource management is facing the 
development trend of intelligence and automation. With the 
continuous progress of big data and artificial intelligence 
technologies, enterprises can utilize these technologies to 
improve the efficiency and quality of human resource 
management. In this section, we will discuss the development 
of HRM intelligence and automation and analyze the 
challenges and opportunities it brings. 

First, the intelligence of HRM refers to the use of AI 
technology to process and analyze large amounts of HR data 
to achieve more accurate and efficient decision-making. 
Through big data analysis and machine learning algorithms, 
companies can better understand the needs and potential of 
their employees and develop more reasonable recruitment, 
training and promotion plans based on this information. 
Intelligent HRM can also help companies identify and solve 
problems and improve employee satisfaction and 
performance. 

Second, automation of HRM refers to the use of AI 
technology to replace repetitive and tedious work in HRM. 
For example, AI technology can be used to automatically 
screen resumes, predict the risk of employee turnover, and 
automate performance evaluation. This saves labor costs, 
improves efficiency, and reduces human error. 

However, there are some challenges to the intelligence and 
automation of human resource management. The first is the 
issue of privacy and data security. Big data and AI 
technologies require large amounts of employee data for 
analysis and prediction, but how to protect employee privacy 
and data security has become an important issue. The second 
is technology and talent demand. To realize intelligent and 
automated human resource management, enterprises need to 
have the appropriate technology and talent, which requires 
them to invest a lot of resources and training. The last is moral 
and ethical issues. The application of AI in HRM may involve 
some ethical and moral issues, such as how to use algorithms 
fairly for recruitment and performance evaluation. 

However, intelligent and automated HRM also brings 
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many opportunities. First, it can improve the efficiency and 
quality of HRM, enabling companies to better identify and 
utilize talent. Second, it can provide more accurate decision 
support to help organizations better respond to competition 
and change. Finally, it can release the time and energy of 
human resource managers so that they can focus more on 
strategic planning and talent development. 

In summary, the development of big data and artificial 
intelligence technology provides opportunities for 
intelligence and automation in enterprise human resource 
management. However, while pursuing intelligence and 
automation, enterprises also need to recognize the related 
challenges and problems and take corresponding measures to 
solve them. Only by striking a balance among technology, 
talents and ethics can enterprises truly realize the intelligence 
and automation of human resource management, thus 
improving their competitiveness and sustainable development. 

3.4. Innovative mode of enterprise human 
resource management 

Enterprise human resource management is facing 
unprecedented opportunities and challenges in the context of 
big data and artificial intelligence. The traditional human 
resource management model can no longer adapt to the fast-
changing market environment and complex and changing 
employee needs. Therefore, enterprises need to innovate the 
human resource management model to adapt to the 
development needs of the new era. 

First, enterprises can adopt a data-driven human resource 
management model. Through big data analysis and artificial 
intelligence technology, enterprises can collect and analyze a 
full range of data about their employees to better understand 
their abilities, needs and potential. Based on this data, 
companies can develop personalized training and 
development plans, provide targeted incentives and 
promotion opportunities, as well as optimize performance 
evaluation and compensation systems. A data-driven HRM 
model can more accurately predict employee performance 
and turnover risk, and improve the science and accuracy of 
HR decisions. 

Second, the synergistic application of artificial intelligence 
and big data is another innovative mode of enterprise human 
resource management. Artificial intelligence technology can 
automate and intelligently handle a large number of human 
resource management tasks, such as automatically screening 
resumes, intelligently recommending candidates, and 
automating training and development. Through synergistic 
application with big data, enterprises can realize more 
efficient and accurate HRM processes, save time and labor 
costs, and improve management effectiveness. 

In addition, the innovative mode of enterprise human 
resource management also includes intelligence and 
automation. With the continuous development of artificial 
intelligence technology, enterprises can use intelligent human 
resource management system to automate all kinds of human 
resource management work, such as recruitment, training, 
performance evaluation and so on. Intelligent human resource 
management system can reduce the tediousness and 

subjectivity of human resource management and improve 
management efficiency and accuracy. 

Finally, the innovative model of enterprise human resource 
management also needs to pay attention to moral and ethical 
issues. In the context of big data and artificial intelligence, 
enterprises need to ensure the privacy and security of 
employee data, comply with relevant laws and regulations, 
and protect the rights and interests of employees. At the same 
time, enterprises also need to pay attention to the moral issues 
of artificial intelligence and human resource management, 
such as fairness, transparency and respect for human values. 

 In short, innovative models of enterprise human resource 
management need to combine big data and AI technologies, 
with data-driven, intelligent and automated as the core, while 
focusing on moral and ethical considerations. These 
innovative models will help enterprises better respond to 
market changes and employee needs, and improve the 
efficacy and effectiveness of HRM [4]. 

4. Conclusion 
This paper discusses the integration and innovation of big 

data and artificial intelligence in enterprise human resource 
management. Through data-driven human resource decision-
making, the collaborative application of artificial intelligence 
and big data, and the intelligence and automation of human 
resource management, enterprises can achieve more efficient 
and accurate human resource management, and improve the 
efficiency and satisfaction of employees. The introduction of 
innovative models also brings new opportunities for 
enterprise human resource management, and through cross-
border cooperation and platform-based operation, enterprises 
can better meet the challenges of human resource 
management. 

In the future, with the continuous development and 
improvement of technology, the application of big data and 
artificial intelligence in human resource management will be 
more extensive and in-depth. Enterprises need to respond 
positively, make full use of the advantages of big data and 
artificial intelligence, integrate and innovate, improve the 
level and effectiveness of human resource management, and 
realize the sustainable development of enterprises. 
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