
Research on the Development Trends of Artificial 

Intelligence Robot Technology in the Elderly Care Sector 

Xuan Qin, Zilan Liu, Ke Huang, Tianxin Yang, Xinyao Lu, Yuxia Xia, Bin Heb,* 

School of Economics and Management, Taizhou University, Taizhou, China 
a469912722@qq.com, b245582995@qq.com  

*Corresponding author  

Keywords: Artificial Intelligence; Robotics Technology; Elderly Care 

Abstract: As global aging accelerates, artificial intelligence (AI) robotics is becoming an 

essential tool in improving the quality of life for the elderly. This paper explores the 

development trends of AI robotics in elderly care. It first analyzes the current state of 

technology, covering both global and Chinese application scenarios and development trends 

of elderly care robots. The study identifies key factors driving progress, such as intelligent 

perception and interaction, machine learning, adaptive technology, and human-robot 

collaboration with safety control. Further analysis suggests that future developments will 

focus on technological integration and innovation, the diversification and personalization of 

functions, and enhanced intelligence and autonomy. However, challenges remain, including 

technological barriers, ethical and legal concerns, and issues related to social acceptance and 

cultural adaptation. The paper proposes strategies to address these challenges, including 

promoting technological research and innovation, ensuring privacy protection, establishing 

industry policies and standards, and encouraging talent development and cross-disciplinary 

cooperation. These efforts aim to promote the sustainable development of AI robotics in 

elderly care, ultimately providing better services and support for the elderly population. 

1. Introduction 

1.1 Research Background 

Amid the rapid changes in global social structures, the issue of aging has become increasingly 

prominent, drawing widespread attention from governments and societies worldwide. According to 

the World Health Organization (WHO), by 2050, the global population aged 60 and above will reach 

2 billion, accounting for about 22% of the world’s total population[1]. This trend presents significant 

challenges to the sustainability and effectiveness of elderly care systems. These challenges primarily 

manifest in areas such as medical care, psychological support, and social interaction, leading to a 

major disruption and reevaluation of traditional elderly care models. 

1.2 Research Objectives and Significance 

The rapid development of artificial intelligence (AI) robotics in modern elderly care has provided 
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an innovative solution to address the global aging issue. As technology continues to advance, AI 

elderly care robots are not only diversifying in their functions but are also increasingly addressing 

personalized needs. This trend reflects the ongoing focus in this field on providing emotional care for 

the elderly and improving their quality of life. 

2. Current Status of AI Robot Technology in the Elderly Care Sector 

2.1 Development of AI Robot Technology in the Elderly Care Sector 

2.1.1 Global Overview of AI Robot Technology Development in Elderly Care 

Artificial intelligence (AI) robot technology is steadily advancing within the global elderly care 

sector. This progress is evident in the speed and scope of technological developments. According to 

a recent market research report, the global elderly care robot market is expected to grow at an annual 

rate of 25.7% between 2019 and 2023. This growth is largely driven by the increasing aging 

population and the rising demand for intelligent caregiving solutions[2]. 

2.1.2 Development of AI Robot Technology in China's Elderly Care Sector 

In China, AI robot technology in the elderly care sector is evolving rapidly, supported by unique 

social conditions and strong policy backing[3]. As the aging population grows, China faces 

unprecedented pressure on its elderly care services. The "National Medium- and Long-Term Program 

for Science and Technology Development" emphasizes the application of robot technology in elderly 

care, offering robust policy support and financial backing for relevant enterprises and research 

institutions. Changes in population structure, labor shortages, and shifting family dynamics have 

further intensified the demand for intelligent elderly care solutions. 

2.1.3 Key Application Scenarios of AI Robot Technology in Elderly Care 

AI robot technology is increasingly being applied in various areas of elderly care, including home 

care, social companionship, and health monitoring[4]. As the elderly population continues to grow, 

traditional care models are facing significant challenges. This makes technological innovation crucial 

to improving care quality and efficiency. 

In home care, the introduction of AI robots has greatly enhanced the quality of life for elderly 

individuals living at home. To address the decline in mobility among seniors, healthcare institutions 

in many countries have developed intelligent care robots capable of performing tasks such as 

medication reminders, meal monitoring, and physical assistance. For example, virtual assistants (VAs) 

help elderly people manage daily activities using automated systems, reducing the burden on family 

caregivers and encouraging independent living. 

2.2 Key Technologies of AI Robots in Elderly Care 

2.2.1 Intelligent Perception and Interaction Technology 

Intelligent perception and interaction technologies are key drivers of AI robot development in 

elderly care. These technologies not only improve the robots' autonomy and intelligence but also 

enhance the efficiency and quality of interactions with elderly users. Intelligent Perception 

Technology enables robots to sense their environment and the user's condition through sensors and 

image recognition algorithms. Using advanced methods like computer vision and deep learning, 

robots can recognize and understand users' emotions, needs, and behaviors in real time, allowing them 
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to respond appropriately in emotional communication and daily care. 

2.2.2 Machine Learning and Adaptive Technology 

The rapid development of artificial intelligence (AI) robot technology in the elderly care sector 

has driven innovation in service models. Among the key components, machine learning and adaptive 

technology are gradually improving user experience and enhancing service quality[5]. Machine 

learning, through the use of feature extraction and data classification algorithms, allows robots to 

learn from historical data and automatically optimize decision-making processes. Specifically, elderly 

care robots can analyze data from the elderly's behavior to build predictive models, better meeting 

their personalized service needs. For example, by analyzing the daily activity patterns of users, robots 

can autonomously determine when to provide assistance, such as reminding users to take medication 

or offering dietary suggestions, thereby enabling more precise health management. 

2.2.3 Human-Robot Collaboration and Safety Control Technology 

In recent years, with the rapid advancement of artificial intelligence (AI) and robotics technology 

(RT), human-robot collaboration and safety control technologies have become important areas of 

research in the elderly care sector. This field not only affects the quality of life for the elderly but also 

involves multiple dimensions, including technology, human-robot interaction, and ethics. The 

essence of human-robot collaboration technology is to optimize the interaction between humans and 

robots, achieving seamless cooperation and efficient service delivery. 

3. Development Trends and Challenges of Artificial Intelligence Robotics in the Elderly Care 

Sector 

3.1 Development Trends of AI Elderly Care Robotics 

3.1.1 Trends in Technology Integration and Innovation 

Table 1: Overview of AI Robot Technology Application Scenarios in Elderly Care 

Application Scenario Technology Function 

 

 

Health Monitoring 

and Management 

Intelligent Perception 

Technology 

Health data collection and real-time 

monitoring 

Intelligent Physiological 

Indicator Monitoring Agent 

Monitoring of health parameters such as 

heart rate, blood pressure, and blood 

glucose 

Cloud Computing Data analysis and feedback 

 

Social Interaction and 

Companionship 

Emotionally Intelligent 

Robots 
Emotional support and social interaction 

Natural Language Processing Recognizing emotional changes 

 

Daily Life Assistance 

Autonomous Mobility 

Technology 

Autonomous navigation and task 

completion 

Delivery Robots Object handling and meal preparation 

 

Emergency Response 

and Safety Assurance 

Intelligent Monitoring and 

Alarm Systems 

Safety Assurance and Emergency Alert 

Transmission 

Technology Integration Enhancing safety and trust 

In the rapidly developing modern society, population aging has become a major global social 

challenge, driving an urgent demand for innovative technologies. In the elderly care sector, Artificial 
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Intelligence Robotics (AIR) is gradually demonstrating its significant application potential. 

According to the content mentioned in Table 1, the main application areas of AI robotics in elderly 

care can be divided into the following dimensions: Health Monitoring and Management: Using AI 

technologies to monitor and manage elderly health. Social Interaction and Companionship: Using AI 

to promote social interaction and provide companionship for seniors. Daily Life Assistance: Applying 

AI to help elderly people with their daily activities, thus enhancing their independence and quality of 

life. Emergency Response and Safety Assurance: Employing AI systems to respond to emergencies 

and ensure the safety of elderly people. 

Health Monitoring and Management, advanced Intelligent Perception Technologies (IPT) are 

widely used for collecting and monitoring health data of elderly individuals in real-time. 

Physiological Monitoring Agents (PMA), using high-precision sensors and real-time internet data 

transmission, can effectively track vital health parameters such as heart rate, blood pressure, and 

blood glucose levels. This data is analyzed using cloud computing, which enables timely feedback to 

healthcare providers, ensuring effective health management and intervention for the elderly. 

Social Interaction and Companionship. Emotionally Intelligent Robots (EIR), equipped with 

affective computing capabilities, utilize Natural Language Processing (NLP) and emotion recognition 

technologies to offer emotional support and social interaction for elderly individuals, particularly 

those living alone[6]. These robots can detect changes in emotional states through voice interactions 

and visual recognition. They provide appropriate responses to reduce risks associated with loneliness 

and depression among seniors. 

Furthermore, Daily Life Assistance. AI robots in the elderly care industry have demonstrated 

excellent service capabilities, especially in daily life assistance. These robots use Autonomous 

Mobility (AM) technology, which allows them to navigate independently in home environments and 

complete tasks such as handling objects and meal preparation. For example, delivery robots (DR) 

with autonomous capabilities can accurately recognize meal orders and requirements. This 

significantly reduces the daily burden on elderly individuals, improving their quality of life. 

Emergency Response and Safety Assurance. The function of emergency response and safety 

assurance is equally important. Intelligent monitoring and alarm systems ensure the safety of elderly 

individuals by quickly alerting caregivers or healthcare providers in case of emergencies. This 

integration of technology not only enhances the elderly's sense of security but also increases family 

members' trust and satisfaction with the quality of life of their loved ones. 

Expansion of Application Scenarios. The application scenarios of AI robotics in elderly care 

continue to expand. This growth provides more convenience for elderly individuals and lays a solid 

foundation for the sustainable development of the elderly care industry. In future research and practice, 

the focus will likely be on further optimizing these technologies to improve their intelligence and 

adaptability. 

3.1.2 Trends in Function Diversification and Personalization 

In the field of elderly care, artificial intelligence (AI) robotics is rapidly developing and leading a 

transformation in modern care services. Specifically, the trends of functional diversification and 

personalization have become crucial development directions in this sector. This section explores these 

trends in depth, aiming to provide theoretical support and practical guidance for innovation in elderly 

care technology. 

As the issue of population aging intensifies, the shortcomings of traditional elderly care models 

have become increasingly apparent. In this context, more and more researchers and companies are 

turning their attention to AI robotics as an emerging technology. The trend of functional 

diversification is evident in the way elderly care robots integrate various advanced technologies, such 

as sensor systems, machine learning (ML) algorithms, and human-computer interaction (HCI) design, 
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to offer a wide range of services including daily care, emotional companionship, and health 

monitoring[7]. For example, some robots effectively apply natural language processing (NLP) to 

communicate with elderly individuals, while affective computing enables robots to recognize and 

respond to the emotional states of seniors, providing more thoughtful and personalized services. 

The Rise of the Personalization Trend. The rise of the personalization trend is driven by the need 

to design highly customizable elderly care robots based on the specific needs and lifestyles of elderly 

individuals. Currently, many research institutions analyze big data on users to assess the specific 

needs of elderly people and use optimization algorithms to personalize robot functionalities. For 

example, a certain elderly care robot brand uses behavior analysis algorithms to identify the living 

habits of seniors, allowing for more precise personalized services such as customized dietary 

recommendations and individualized daily activity plans. All of this is aimed at enhancing the 

elderly's quality of life, offering a more comprehensive care experience. 

Challenges and Reliability Issues. Despite the significant progress in this technology, there are still 

several challenges in its practical application. The effectiveness and reliability of the technology are 

crucial prerequisites for the widespread adoption of elderly care robots. However, some robots still 

face issues with stability during operation. For example, studies show that some intelligent care robots 

experience delayed responses or functional failures after extended continuous use, which can affect 

seniors' trust and reliance on the robots. 

The rise of the personalization trend is driven by the need to design highly customizable elderly 

care robots based on the specific needs and lifestyles of elderly individuals. Currently, many research 

institutions analyze user big data to assess the specific needs of elderly people and apply optimization 

algorithms to personalize robot functionalities. For instance, a certain elderly care robot brand utilizes 

user behavior analysis algorithms to identify seniors' habits, offering more precise personalized 

services such as tailored dietary recommendations and individualized daily activity schedules. These 

efforts aim to improve elderly individuals' quality of life and provide them with a more 

comprehensive care experience. 

Despite significant advancements, many challenges remain in practical applications. The 

effectiveness and reliability of the technology are crucial prerequisites for the widespread adoption 

of elderly care robots. However, some robots still face stability issues during operation. Research 

shows that certain intelligent care robots experience delays or functional failures after long periods 

of continuous operation, which affects elderly individuals' trust and reliance on these technologies[8]. 

3.1.3 Trends in Intelligence and Autonomy Enhancement 

In the field of elderly care, the continuous development of artificial intelligence (AI) and robotics 

has made intelligence and autonomy enhancement a significant trend[9]. Intelligence refers to a robot’s 

ability to understand and respond to its environment through learning algorithms and data analysis. 

This allows it to perform tasks effectively in complex elderly care settings. For example, by using 

deep learning technology, robots can recognize and adapt to the needs of elderly individuals, offering 

proactive assistance that enhances both the personalization and convenience of the services. 

The enhancement of autonomy means that robots are able to make decisions independently during 

task execution, reducing reliance on human intervention. By improving autonomous navigation and 

task planning, elderly care robots can navigate around obstacles, recognize potential hazards, and 

respond to emergencies without human guidance. This increased autonomy significantly enhances 

the usability and safety of robots in elderly care. 
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3.2 Challenges Facing AI Robotics Technology in Elderly Care 

3.2.1 Technical Challenges 

While AI robotics in elderly care has immense potential, it faces several technical challenges[10]. 

One major obstacle is algorithm optimization. AI robots need to process complex environmental data 

to respond quickly to the needs of elderly individuals. However, existing algorithms often struggle to 

maintain efficiency in dynamic and uncertain environments, limiting the effectiveness of the services. 

For example, robots that rely on deep learning models might experience a decline in accuracy when 

encountering new objects or individuals due to insufficient training data. Addressing these challenges 

requires breakthroughs in data processing capabilities and improved adaptability, allowing robots to 

respond flexibly to various real-world scenarios. 

3.2.2 Ethical and Legal Challenges 

Intelligent perception and interaction technologies are core components of artificial intelligence 

(AI) robots in elderly care. These technologies, including sensors, machine learning, and natural 

language processing, enable human-robot interaction that is both intelligent and humanized. This 

enhances the robots' ability to make autonomous decisions and improves their adaptability and 

reliability in real-world applications. As a result, they provide higher-quality services for the elderly. 

3.2.3 Social Acceptance and Cultural Adaptation Challenges 

The application of AI robotics in elderly care faces many challenges, one of which is social 

acceptance and cultural adaptability. Social acceptance significantly influences the elderly and their 

families' willingness to embrace and use robotic technology. Therefore, it is essential to analyze the 

factors that affect this acceptance. 

Cultural background is a key factor influencing the elderly's acceptance of robots. Different 

regions and ethnic groups have distinct traditional values, family structures, and social interaction 

patterns. For instance, cultures that emphasize close family bonds may lead elderly individuals to 

view robots as replacements for human caregivers, making them less likely to accept robotic 

assistance. In China, the deeply ingrained concept of filial piety places a privileged status on family 

caregiving, causing elderly individuals to rely more on their children for care and be cautious about 

robot services. 

4. Development Strategies for AI Robotics in Elderly Care 

4.1 Technology Research and Innovation Strategies 

In the current societal context, there is an urgent need to integrate Artificial Intelligence (AI) and 

Robotic Technology (RT) into the field of elderly care to meet the escalating needs of the aging 

population. Therefore, formulating clear strategies for technological research and innovation is 

imperative. To address the diverse demands of elderly care services, research teams should adopt a 

User-Centered Design (UCD) approach. This involves conducting comprehensive user surveys and 

needs analyses to inform the optimization of Smart Assistive Robots for the Elderly (SAR). Focusing 

on the specific needs of seniors in areas such as daily self-care, emotional companionship, and health 

monitoring is essential to ensure that research outcomes align with practical application scenarios. 
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4.2 Addressing Ethical and Privacy Concerns 

The deployment of AI robotics in elderly care has undoubtedly enhanced convenience and 

efficiency; however, it also raises significant ethical and privacy concerns. Effectively addressing 

these challenges during the design and application phases of robotic technologies is crucial. 

Robots collect personal data encompassing health status, daily habits, and social interactions, 

which are sensitive in nature. Without proper handling, this data could lead to privacy breaches. 

Therefore, establishing a robust Privacy Protection Framework is essential to safeguard user privacy 

throughout data collection, storage, and utilization processes. Implementing the Principle of Least 

Necessity ensures that only data essential to fulfilling user needs is collected. Additionally, employing 

encryption technologies for data storage is vital to prevent unauthorized access and misuse. 

4.3 Industrial and Policy Strategies 

4.3.1 Overcoming Cost and Accessibility Challenges 

In the field of elderly care, the promotion and development of AI robotic technology face 

significant challenges related to cost and accessibility. The research, development, and production 

costs of elderly care robots are much higher compared to traditional caregiving methods. This is 

primarily due to the advanced technology, complex algorithms, and ongoing maintenance and updates 

required. These factors not only discourage care institutions from investing in this technology but 

also create challenges for families when choosing elderly care solutions. Therefore, it is crucial to 

overcome these financial barriers. 

4.3.2 Enhancing Elderly Acceptance and Developing Usage Habits 

When implementing AI robotic technology in elderly care, the acceptance of the technology by 

the elderly and their ability to adapt to new usage habits are critical[11]. Raising this acceptance 

requires not only continuous technological innovation but also well-structured education and 

promotional strategies. According to the "User Experience Research" framework, we can develop 

tailored strategies to meet the specific needs and usage scenarios of the elderly. 

Educational programs should be systematically integrated across various levels, including families, 

communities, and care institutions[12]. These programs should cover basic knowledge about robotic 

technology, its functions, and demonstrate its application in daily life. Organizing activities such as 

lectures, on-site demonstrations, and personalized training can effectively reduce the elderly's 

reluctance to embrace new technologies. For example, one elderly care institution regularly holds 

robot interaction experience events, which not only improve the elderly’s understanding of robotic 

functions but also enhance their sense of participation and recognition. Studies show that up to 75% 

of elderly participants in these activities are willing to try robot-assisted services (Smith et al., 

2021)[13]. 

4.4 Talent Development and Cross-Disciplinary Collaboration Strategies 

In the current elderly care sector, the rapid development of AI robotic technology has provided 

new solutions to improve the quality of life for the elderly. However, the progress of this technology 

faces a significant challenge due to a shortage of skilled professionals, which limits the widespread 

application and full potential of smart robotics. Therefore, there is an urgent need to formulate 

strategic talent development and cross-disciplinary collaboration strategies to ensure the sustainable 

development of elderly care robotics technology. 

Given the current shortage of talent in elderly care robotics, there is an urgent need to establish a 
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comprehensive educational system to cultivate professionals with interdisciplinary knowledge. 

Special attention should be given to cross-training in fields such as "Artificial Intelligence (AI)," 

"Robotic Technology (RT)," and "Geriatric Medicine (GM)." For instance, educational institutions 

can integrate disciplines such as "Computer Science (CS)," "Human-Computer Interaction (HCI)," 

and "Nursing" to offer relevant courses and practical opportunities, thus cultivating professionals with 

a diverse skill set. Enterprises should also actively collaborate with universities and research 

institutions to design practical projects, which can enhance real-world application capabilities. 

5. Conclusion 

With the global aging population on the rise, the elderly care sector faces increasingly complex 

challenges. Traditional models of care can no longer fully meet the diverse needs of the elderly. In 

this context, the rapid development of Artificial Intelligence (AI) and robotics technology offers new 

opportunities to transform elderly care services. AI-powered care robots, with their diverse functions 

and personalized services, provide valuable support in health monitoring, daily living assistance, and 

emotional companionship. These technologies not only meet the basic living needs of the elderly but 

also offer emotional and psychological support, encouraging greater social interaction. 

Despite the significant potential of AI robotics in elderly care, there are still several challenges to 

be addressed in its practical implementation. These include technological limitations, privacy 

concerns, and ethical issues. Furthermore, the elderly’s ability to adapt to and accept new technologies 

is a crucial factor influencing their widespread adoption. Cultural and psychological factors 

significantly affect their level of acceptance. Therefore, enhancing the acceptability and adaptability 

of these technologies is an urgent priority. Research and development teams should adopt a user-

centered design approach and conduct extensive needs assessments to better understand the specific 

requirements of the elderly, driving the humanization and intelligence of technology design. 

Interdisciplinary collaboration and innovation management are crucial. By integrating information 

technology with fields like nursing, we can enhance the efficiency and effectiveness of technology 

development. At the same time, the support from policies and funding plays a pivotal role in the 

promotion of technology. Governments, businesses, and research institutions need to work together 

through public-private partnerships to drive the development and commercialization of relevant 

technologies. In future research, optimizing safety control technologies and human-robot 

collaboration should become key areas of focus to ensure that elderly individuals feel safe and 

confident when using these technologies. 

The development and application trends of AI robotics in elderly care reflect the growing societal 

demand for intelligent and personalized elderly care services. In responding to the reform of the 

elderly care system, it is essential to acknowledge the dynamic balance between technological 

innovation and societal needs. This means that while attention should be paid to technological 

advancements and their applications, it is equally important to respect the elderly’s daily habits and 

cultural backgrounds. Through innovation and multi-party participation, it is possible to provide more 

comprehensive and high-quality solutions for future elderly care services, creating a safer, more 

comfortable, and humanized living environment for the elderly. This will effectively alleviate the 

aging challenges faced by society today and contribute to the development of a sustainable elderly 

care system. 
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