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Nowadays, telepresence robots are primarily manufactured with the aim of advancing healthcare missions, particularly in the field of enhancing the well-being of elderly individuals by facilitating connections with their loved ones and family members. Most telepresence robots are equipped with autonomous systems for navigation and obstacle avoidance. This paper focuses on the potential benefits of combining shared control and telepresence capabilities, especially in situations where individuals need to remotely carry out physical tasks or interact with people in distant locations.

CCS CONCEPTS

INTRODUCTION

In essence, telepresence technologies enable individuals to engage with remote counterparts as if they were physically present. These technologies utilize audio, video, and other interactive features to create a lifelike experience of communication and collaboration. However, the effectiveness of these telepresence technologies is closely tied to the chosen mode of communication. Choosing the appropriate mode of communication is crucial for achieving optimal results in remote collaboration [START_REF] Yang | Communicating Through A Telepresence Robot: A Study of Long Distance Relationships[END_REF]. By ensuring high-quality communication, a more authentic and productive environment for remote collaboration can be achieved. This, in turn, permits users to have clear visual and auditory perception of each other, facilitates seamless sharing of data, and even allows for collaborative interactions on Web-based whiteboards. Consequently, these capabilities significantly enhance the overall collaborative experience.

Telepresence robotics encompasses diverse solutions such as mobile robots [START_REF] Melendez-Fernandez | An Assisted Navigation Method for Telepresence Robots[END_REF], manipulators [START_REF] Benali | A Humanoid Torso For Palletization in Logistics Warehouses[END_REF], and humanoid robots. These technologies commonly rely on communication technologies to facilitate interaction between a remote user and a robot. In essence, telepresence robotics enables interaction between two geographically separated locations, the robot environment, where a robot operates, and the user's environment, where an individual teleoperates the robot and actively engages with the surroundings using the robot's sensory system. The communication facilitated by telepresence robots has broadened the range of applications, including assisted living and support services. Numerous applications have emerged within the field of telepresence [START_REF] Lee | Now, i Have a Body": Uses and Social Norms for Mobile Remote Presence in the Workplace[END_REF], [START_REF] Heshmat | Geocaching with a Beam: Shared Outdoor Activities through a Telepresence Robot with 360 Degree Viewing[END_REF], [START_REF] Riek | Healthcare Robotics[END_REF], where the interaction between users and robotic systems allows for remote assistance in social interactions. This method of communication offers a more natural way of connecting compared to standard devices like phone calls.

Telepresence robots have seen a significant rise in their application within hospitals in recent years. One example of telepresence robots within hospitals is the use of the Diligent Robotics robot called Moxi. Moxi is designed to assist healthcare professionals with non-patient-facing tasks, such as delivering supplies and gathering items from various departments. They have become an increasingly popular tool in healthcare, addressing the challenge of distance and improving access to high-quality care [START_REF] Sucher | Robotic telepresence: a helpful adjunct that is viewed favorably by critically ill surgical patients[END_REF]. In many cases, these robots can navigate [START_REF] Chung | A natural assisted navigation motion for telepresence robots[END_REF] through hospital environments autonomously. With a simple click on a map of the hospital by a doctor, the robot can self-navigate [START_REF] Macharet | A collaborative control system for telepresence robots[END_REF], [START_REF] Takayama | Assisted driving of a mobile remote presence system: System design and controlled user evaluation[END_REF] to the designated target, eliminating the need for manual guidance. This feature improves efficiency and allows healthcare professionals to deliver their expertise and services remotely with an easy way. The utilization of telepresence robots in healthcare offers a notable advantage by reducing time-related costs. This is especially beneficial for diagnosing a higher number of patients compared to conventional methods.

In many instances, the suggested model presents the Tele-presence robot as essentially a mobile robot, meaning it can be described as a computer mounted on wheels. The front part of the robot typically features screens that display data or act as a video interface, allowing physicians to communicate remotely with patients. Within hospital environments, these Tele-presence robots possess the ability to move freely and autonomously. The robot's video screens can also function as an advanced meeting tool, enabling a doctor situated in a remote location to closely observe [START_REF] Kristoffersson | A Review of Mobile Robotic Telepresence[END_REF] a patient in real-time and assess their physical well-being in detail. In simpler terms, the patient can be seen on the robot's screen and communicate with the doctor, allowing for an evaluation of progress in a manner similar to an in-person interaction.

In the same context, nurses in hospitals can utilize a wheeled remote-control device to observe wound care while the patient or a family member assists the individual. This approach allows the nurse to assess the wound, ensure accuracy and completeness of the care, provide education, and offer guidance remotely [START_REF] Abuatiq | Nursing Faculty and Students' Satisfaction With Telepresence Robots During the COVID-19 Pandemic[END_REF]. The wheeled remote-control device serves as a tool for the nurse to closely monitor the wound and provide necessary support without being physically present. This approach offers the advantage of providing remote care and supervision, especially in situations where the nurse cannot be physically present. The nurse can remotely guide the patient or family member through the wound care process, answer any questions, address concerns, and provide necessary instructions. The telepresence robot enhances communication and collaboration between the nurse and the individuals involved in wound care, promoting better outcomes and patient education [START_REF] Tsui | Designing Telepresence Robot Systems for Use by People with Special Needs[END_REF]. In conclusion, the utilization of telepresence robots in the context of wound care offers numerous benefits for doctors, nurses, patients, and their families. These robots enable remote observation and supervision, allowing nurses to assess wounds, ensure accuracy and completeness of care, and provide education and guidance. By remotely controlling [START_REF] Escolano | A Telepresence Mobile Robot Controlled With a Noninvasive Brain-Computer Interface[END_REF] a wheeled device equipped with cameras, microphones, and speakers, nurses can effectively communicate with patients or family members, visually inspect wounds, and offer real-time support.

A SHARED CONTROL METHOD FOR TELEPRESENCE ROBOTS

Shared control in robotics refers to a collaborative interaction between a human operator and an autonomous robot, where both parties contribute to the control and decision-making process. It involves a combination of human expertise and machine intelligence to achieve desired tasks or movements. In shared control, the robot and the human operator share responsibilities and work together towards a common goal. Post-operative care using shared control in telepresence robots is an emerging field that combines robotic technology and remote healthcare to improve patient outcomes and enhance the delivery of medical services. Implementing shared control in telepresence robots can enhance the reliability of executed tasks and enable the robot to handle more complex tasks. In telepresence scenarios, where autonomous navigation is possible, other aspects of control can be shared between the user and the robot. Often, the robot needs to manipulate objects or perform tasks using an installed arm manipulator on the mobile robot, effectively creating a mobile manipulator. The use of a mobile manipulator significantly expands the range of tasks that can be accomplished by doctors, providing them with more capabilities for diagnostics, monitoring, and utilizing various equipment. The main issues related to several tasks in assistive robotics, are the customization of the algorithm in order to fit with the expectations of the user when it executed autonomously. The mathematics of classical control theory has been used in many cases to control systems in order to deliver autonomous behavior-based sensors and actuators. Generally, the purpose of a shared control strategy, as depicted in Figure 1, is to assist a system in situations where a robot operates in collaboration with humans for more complex tasks that require human intervention. Humans have certain advantages over robots, particularly in terms of their adaptability to diverse situations.

The determination of this shared control area relies on perception feedback, which is regarded as a crucial component for comprehending the robot's surroundings. Pose estimation in general, is often a requirement for object localization to ensure robotic grasping and manipulation. With the arm manipulator, the telepresence robot can remotely pick up, manipulate, and place objects as directed by healthcare professionals. This process engaged the assistance from the autonomous controller to provide the commands in order to complete the task. This assistance is based on a predefined set of steps determined by estimating the user's intent. Implementing shared control in telepresence robots can enhance the reliability of executed tasks and enable the robot to handle more complex tasks.

In one scenario, an assistance with daily activities could be achieved using shared control. The current research's three phases are:

• Phase A: Visual feedback is provided to guide the user in driving the robot towards the target object for more precise manipulation. Grasp, Place, and Drink-outline a specific set of capabilities that the robot is intended to possess. This scenario suggests that the robot is designed to have the ability to grasp objects, accurately place them in desired locations, and handle tasks related to liquid manipulation, such as pouring or serving drinks. This proposed scenario outlines the intended functionalities for the robot's interactions with objects.

• Phase B: Once the robot's End-Effector enters the shared control region, the robot control system enable an eventdriven autonomous robot controller. In reference to the intent estimation, a type of assistance (Grasp, Place, or Drink) is considered. After is followed by an assistive full robot control mode that sends commands to the robot. We assume a provided motion planner that is goal-driven asymptotically, plans safe trajectories, and insure stability between configurations.

• Phase C: The gripper is advanced toward the object until there is contact. The orientation of the gripper is predefined for a side/front grasp. Finally, the closing movement is initiated. In addition to closing of the gripper, the latter consists of a series of movements designed to follow a linear rise in the gripper, the object is then ready to be transported. This approach helps mitigate the risks associated with imprecise grasping and unstable commands from the user. The shared control mechanism ensures smooth and gradual transitions to avoid sudden changes in motion. The arm manipulator can help patients with various daily activities such as feeding, drinking, or adjusting their position. Under the guidance of healthcare professionals through shared control, the robot's arm can perform delicate tasks and provide necessary support to patients who may have limited mobility or dexterity after surgery.

DISCUSSION

The integration of an arm manipulator into a telepresence robot, should be crucial to prioritize patient safety, ensure precise control, and follow appropriate sterilization protocols, especially when the robot is involved in curing period. Moreover, the design of the robot should facilitate a wide range of motion and dexterity to enable effective manipulation of objects and successful execution of various tasks. As our proposition, we would like to emphasize the importance of integrating a hierarchical safety system when incorporating the Shared Control method into telepresence robots. This system comprises two layers: an upper layer responsible for generating a global reference trajectory through a long-term planner, and a lower layer that employs a short-term planner to execute real-time safety maneuvers as necessary. It is important to note that while we emphasize this particular approach, we acknowledge that there are alternative methods available to achieve the same objective. Furthermore, the safety monitoring system should effectively coordinate between the two layers by compensating for communication delays through trajectory modification. This ensures that the telepresence robot can respond in real-time to any safety concerns while maintaining a seamless and uninterrupted operation.

The inclusion of an arm manipulator in a telepresence robot designed for post-operative care can significantly improve the robot's functionalities and empower healthcare professionals to remotely deliver thorough and practical patient care. However, there is a wide selection of telepresence robot models readily accessible from robotics manufacturers, offered at very affordable prices. For instance, there are basic models that can be controlled via an app and come equipped with features such as vision cameras and microphones. Integrating a robotic arm into a telepresence robot could potentially raise the cost of this type of robot, making it challenging to include it into all types of hospitals.

CONCLUSION

Currently, telepresence robots are predominantly produced to support healthcare initiatives, particularly in the realm of improving the quality of life for patients. Many telepresence robots possess independent navigation and obstacle avoidance systems. The main focus of this paper revolves around exploring the potential advantages that arise from merging shared control and telepresence functionalities, particularly in scenarios where individuals require the ability to remotely perform physical tasks or engage with people in far-off places using manipulator system.
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 1 Figure 1: Diagram of system architecture and the main software components with two main entities: the human input commands using an input interface and the robotic manipulator. The human input is represented by a device icon, and the manipulator is depicted as a robotic arm. The diagram depicts a bidirectional flow of information and control between the human and the manipulator. Arrows indicate the transfer of commands and feedback signals.