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Abstract: With the acceleration of the aging population and the increasingly prominent contradiction between the
supply and demand of medical resources, the field of clinical nursing is also facing new challenges and opportunities.
Embodied Intelligence (EI) is a cutting-edge branch of artificial intelligence, emphasizing that intelligent agents achieve
the unity of cognition and action through dynamic interaction between physical carriers and the environment, which has
injected vivid vitality into the development of clinical nursing robots. Based on this, this paper will briefly analyze the
core connotation and technical characteristics of embodied intelligence, as well as the application scenarios of nursing
robots in the field of clinical nursing, and look forward to the application prospects of nursing robots in the field of
clinical nursing under the background of embodied intelligence, aiming to promote the deep integration of embodied

intelligence technology and the field of clinical nursing.
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1. Introduction

The rapid development of artificial intelligence technology has provided a new way to solve the dilemmas in
the field of clinical nursing. Among them, embodied intelligence has broken the limitation that “intelligence
only exists in abstract algorithms”. By endowing intelligent agents with physical carriers, intelligent agents
can independently adapt to and flexibly respond to complex nursing tasks in real clinical environments.
Therefore, systematically analyzing the application scenarios of nursing robots under the background of
embodied intelligence and looking forward to their development prospects are of great significance for
promoting the intelligent transformation of medical and nursing models, optimizing the allocation of medical

resources, and improving the level of clinical nursing services.
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2. Core connotation and technical characteristics of embodied intelligence

2.1. Core connotation
Embodied Intelligence (EI) is a cutting-edge field integrating artificial intelligence and robotics. Its core idea
is that intelligence cannot only exist in abstract algorithms or data processing, but must rely on a physical
“body” to continuously interact with the real environment, and realize cognition, learning and adaptation in
the closed loop of perception, action and feedback. In the White Paper on Embodied Intelligence Technology
jointly released by the International Association for Artificial Intelligence (IAAI), IEEE and ACM in 2025,
embodied intelligence is officially defined as: an intelligent system with a physical form that continuously
interacts with the physical environment through a closed-loop system of “perception-decision-action-
feedback”, can understand, adapt to and transform the environment, and has the ability to complete complex
tasks in an open world ',

In the clinical nursing environment, the embodied intelligent nursing robot is not only the carrier for
performing nursing tasks, but also an important medium for perceiving patients’ conditions and adapting to
the nursing environment, thereby realizing accurate monitoring, personalized nursing and real-time response

for patients.

2.2. Core technical characteristics

2.2.1. Perceptual interaction

Perceptual interaction technology is a basic function of embodied intelligent nursing robots, mainly used
to accurately perceive the nursing environment and patients’ conditions and interact in various ways.
The clinical nursing environment is complex and changeable, and patients’ physiological conditions and
emotional fluctuations are highly real-time and uncertain. Therefore, nursing robots must have strong
perceptual capabilities. Through various sensors such as visual sensors, tactile sensors, auditory sensors,
and physiological parameter sensors, embodied intelligent nursing robots can collect real-time physiological
indicators of patients such as body temperature, heart rate, and blood pressure, capture non-verbal signals
such as patients’ facial expressions and body movements, and perceive information such as obstacles and
equipment positions in the nursing environment .

2.2.2. Autonomous decision-making

Autonomous decision-making technology is the core technology of embodied intelligent nursing robots. Its
core function is to independently formulate and implement appropriate nursing plans based on perceived
information, combined with clinical nursing standards and patients’ needs. The autonomous decision-making
ability of embodied intelligent nursing robots relies on artificial intelligence algorithms such as deep learning,
reinforcement learning, and knowledge graphs. By learning and analyzing a large amount of clinical nursing
data, they master the nursing needs and standards of various diseases and patients, and can independently

make judgments and flexibly respond in complex environments "',

2.2.3. Flexible execution
Flexible execution technology refers to the implementation of the autonomous decisions of embodied
intelligent nursing robots into specific nursing actions, so as to achieve accurate nursing for patients. Clinical

nursing work is complex and diverse with high requirements. Venipuncture, turning over and patting the
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back, drug delivery, etc., all belong to nursing operations, and there are certain requirements for the accuracy
and flexibility of robot movements . Equipped with high-precision robotic arms, flexible joints and other
executive mechanisms, embodied intelligent nursing robots can accurately perform complex nursing actions

using motion control algorithms.

3. Application scenarios of nursing robots in clinical nursing under the background
of embodied intelligence

3.1. Basic nursing scenarios

Basic nursing includes vital sign monitoring, daily care, drug delivery, etc., which are the main work
contents of nursing staff. Using embodied intelligent nursing robots to carry out basic nursing work can not
only reduce the work burden of nursing staff, but also improve the standardization of basic nursing "*. For
example, in terms of vital sign monitoring, embodied intelligent nursing robots equipped with physiological
parameter sensors can collect real-time vital sign data of patients such as body temperature, heart rate, blood
pressure, and blood oxygen saturation, and then immediately send the data to nursing staff and hospital
information systems through data transmission modules, realizing 24/7 uninterrupted monitoring of patients’
vital signs. When patients’ vital signs such as blood pressure and heart rate are abnormal, the robot will
immediately issue an alarm to notify nursing staff for processing and record the abnormal data, providing
a basis for clinical diagnosis and treatment . Compared with traditional manual monitoring and nursing,
the monitoring of embodied intelligent nursing robots has the characteristics of immediacy, continuity, and
accuracy, which can avoid the negligence and errors in previous manual monitoring, and has high application

value in scenarios requiring high-frequency monitoring such as intensive care units and geriatric wards.

3.2. Rehabilitation nursing scenarios

Rehabilitation nursing is an indispensable part of the disease rehabilitation process. It implements scientific
rehabilitation training for postoperative patients, the disabled, elderly patients, etc., to promote the recovery
of patients’ physical function, language function, etc., and improve their quality of life. Embodied intelligent
nursing robots can provide personalized rehabilitation nursing services for patients through accurate motion
control and autonomous decision-making, thereby improving the effect and efficiency of rehabilitation
training. In physical rehabilitation, a rehabilitation training plan suitable for patients’ actual conditions can
be determined according to their illness and rehabilitation requirements. The robot can real-time perceive
patients’ body movements and strength, adjust the training intensity and rhythm according to patients’
feedback to prevent injuries caused by excessive training, and can also record patients’ training data to
provide a basis for rehabilitation doctors to adjust rehabilitation plans ", Compared with traditional physical
rehabilitation, the training of embodied intelligent nursing robots is not only accurate and controllable, but
also can dynamically adjust the training plan according to the patients’ recovery status, realizing “one-on-one”
personalized guidance.

4. Nursing robots empowering the reform of clinical nursing models
4.1. Upgrading and transformation of nursing service models

In clinical nursing work, embodied intelligent nursing robots can take on repetitive and physical-consuming
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traditional nursing work, such as ward rounds, drug delivery, and disinfection, freeing nursing staff from
tedious tasks, so that they have more time and energy to focus on higher-value nursing services such as
patients’ condition observation, psychological counseling, and health education. This model transformation
not only improves the efficiency and quality of nursing services, but also further enhances patients’ medical

experience and satisfaction.

4.2. Reconstruction and optimization of nurse-patient relationship

Embodied intelligent nursing robots have efficient information processing and transmission capabilities,
and can become an effective bridge for communication between nurses and patients. For example, based
on its built-in knowledge base, the nursing robot can provide patients with standardized health information,
accurately and patiently explain the condition, treatment plan, medication guidance, and rehabilitation
precautions to patients, which is very suitable for patients with repeated consultation needs. Thus, it
relieves the communication pressure of nursing staff, makes up for the deficiencies in traditional nurse-
patient communication, enhances the understanding and trust between nurses and patients, and promotes the

development of nurse-patient relationship in a more harmonious, efficient and humanized direction.

5. Analysis of application prospects of nursing robots in clinical nursing under the
background of embodied intelligence

5.1. Continuous breakthroughs in core technologies and significant improvement in core
performance

With the rapid development of advanced technologies such as artificial intelligence technology, robot
technology, and sensor technology, the technical bottlenecks of embodied intelligent nursing robots will
be gradually broken, and their main performances will also be significantly improved. The continuous
improvement of multi-sensor data fusion technology enables robots to accurately perceive complex nursing
environments and patients’ conditions, well solve the interference problems caused by ambient light, noise,
etc., and improve the reliability of perception results *\. The research and application of new sensors will
further expand the robot’s perception range of patients, enabling the robot to have a more accurate grasp of
patients’ physiological conditions and emotional changes. The update of tactile sensors can enable robots to
have better perception capabilities of patients’ skin pressure, temperature, etc., thereby improving the safety
and comfort of nursing actions.

Specifically, in terms of autonomous decision-making technology, with the continuous optimization of
algorithms such as deep learning and reinforcement learning, embodied intelligent nursing robots will also
have richer clinical nursing knowledge and experience. When complex nursing situations arise, the robot
can solve problems with good adaptive capacity and emergency response capabilities . For example, the
robot will independently adjust the nursing plan according to changes in the patient’s condition and nursing

environment to achieve personalized decision-making and precise nursing.

5.2. Continuous expansion of application scenarios and improvement of nursing service
levels

In the future, the application scenarios of embodied intelligent nursing robots will continue to expand,

gradually developing from the current basic nursing, rehabilitation nursing and other scenarios to specialized
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nursing, home nursing, community nursing and other directions. In the field of specialized nursing, embodied
intelligent nursing robots will design corresponding nursing functions according to the needs of various
specialized nursing, so as to achieve the precision and standardization of specialized nursing. For example, in
pediatric nursing, robots will provide nursing services through gentler interaction methods and more accurate
nursing actions to adapt to the physiological and psychological characteristics of child patients; in intensive
care units, robots will conduct 24/7 uninterrupted monitoring and nursing of critically ill patients, so as to
timely detect changes in patients’ conditions and gain time for treatment .

In home nursing, embodied intelligent nursing robots will become the main support force for home care,
providing door-to-door nursing services such as vital sign monitoring, daily care, and rehabilitation training
for the elderly, the disabled and other people with limited mobility, enabling patients to receive high-quality
nursing services without leaving home, improving patients’ quality of life and reducing the family’s nursing
pressure "', In community nursing, embodied intelligent nursing robots will work in community health
service centers to provide community residents with health monitoring, preventive health care, rehabilitation
nursing and other services, realizing that minor illnesses can be treated in the community, major illnesses
can be detected and treated early, improving the allocation of community medical resources and the level of

community nursing services.

5.3. Gradual improvement of ethical norms and strengthening of policy guarantee
support

In terms of ethical norms, relevant government departments will formulate specific ethical guidelines to
define the ethical boundaries of embodied intelligent nursing robots and regulate the application behaviors
of robots, so as to protect patients’ privacy and rights and interests. Clearly stipulate the privacy protection
requirements involved in all links of robot data collection, storage, transmission, and use, and establish and
improve the patient privacy protection mechanism; clarify the subject of responsibility assumed by robots
in the process of clinical nursing and the responsibility boundary of robots in the process of clinical nursing,
so as to avoid the problem of vague responsibility '*. At the same time, by strengthening the research and
publicity of robot ethics, enable the public to correctly understand the ethical issues in the application of
embodied intelligent nursing robots and establish a correct application ethics concept.

In terms of policy guarantee, relevant government departments will introduce policies to support
embodied intelligent nursing robots, increase support for robot R&D, production, application, etc., and
promote the technological breakthrough and industrialization development of robots. Establish robot access
standards and supervision mechanisms, regulate the robot market order, and ensure the safety and quality
of robot products !"*. Formulate access standards for robot technical parameters, performance indicators,
safety requirements, etc., implement strict testing and certification for robot products, establish a normalized
supervision system, supervise and manage the robot application process, and timely discover and solve
problems.

5.4. Deepening of human-robot collaboration model and realization of complementary
nursing advantages

In the future, embodied intelligent nursing robots will not be tools to replace human nursing staff, but will
work with human nursing staff to give play to their respective advantages and jointly improve the quality
and efficiency of clinical nursing services. Embodied intelligent nursing robots will take on basic nursing

357 Volume 10, Issue 4



work such as vital sign monitoring, drug delivery, and daily care, allowing nursing staff to have more time
to use human professional judgment and humanistic care to make up for the shortcomings of robots "'*. At
the same time, with the development of embodied intelligence technology, robots will better understand the
intentions of nursing staff and can seamlessly collaborate with nursing staff. Nursing staff can use natural
language instructions to control robots to complete nursing work, and robots can also immediately feedback
the situations occurring during the nursing process to nursing staff, thereby providing support for nursing
staff’s decision-making. For example, in chronic disease management, robots can regularly remind patients
to take medication, monitor indicators such as blood sugar and blood pressure and generate trend reports,
while nursing staff provide patients with personalized health guidance and psychological support based on
the reports, realizing long-term and continuous health care for patients.

In addition, the development of multi-robot collaboration technology will enable multiple robots to
collaborate to complete complex nursing tasks. For example, in large-scale surgeries, three nursing robots can
be arranged to be responsible for the accurate delivery and sterile management of surgical instruments, real-
time monitoring of patients’ intraoperative vital signs and dynamic early warning, and preliminary cleaning
and position adjustment of postoperative patients, forming an efficient surgical nursing cooperation chain and
achieving a nursing effect of “1 + 1> 2",

6. Conclusion

In summary, with the continuous breakthroughs in core technologies of embodied intelligence, the continuous
expansion of application scenarios, the gradual improvement of ethical norms, and the deepening of human-
robot collaboration models, embodied intelligent nursing robots will gradually achieve deep integration with
clinical nursing, transforming from “auxiliary nursing” to “precision nursing and personalized nursing”.
They will become an important supporting force in the field of clinical nursing, promoting the intelligent and
humanized transformation of medical and nursing models, and providing strong support for the development
of China’s health cause.
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