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Abstract

With the intensifying global aging population, healthcare systems are facing
unprecedented pressure. Shortages of nursing staff and excessive workloads have
become common challenges in medical facilities worldwide. In daily nursing routines,
nurses are required not only to move frequently between wards and nursing stations
but also to transport heavy medical carts loaded with medicines, consumables, and
electronic devices. This not only reduces work efficiency but also causes long-term
occupational musculoskeletal injuries to nursing personnel.

This study aims to develop a "Smart Medical Follower Robot™ by integrating
autonomous navigation technology with Large Language Models (LLMSs) to alleviate
the physical burden on medical staff and improve the efficiency of medical
information processing. In terms of system architecture, this study adopts a
hierarchical control design. The chassis motion control layer utilizes the NVIDIA
Jetson Orin AGX as the core computing unit, running on the Robot Operating
System 2 (ROS 2). It integrates LIDAR and depth cameras for sensor fusion,
achieving Simultaneous Localization and Mapping (SLAM), path planning, dynamic
obstacle avoidance, and precise human following in complex hospital environments.

Addressing the high-load requirements of medical carts, this study conducted rigorous
dynamic analysis and motor selection based on actual medical field data (a fully
loaded cart weighs approximately 120 kg). We selected ZLLG65ASM250-L V3.0
servo drive wheels equipped with high-resolution encoders. This ensures the robot
can operate smoothly at a human brisk walking speed of 1.65 m/s and possesses
sufficient torque to overcome ramps and thresholds within the hospital.

Regarding human-robot interaction and intelligent applications, the system
incorporates Large Language Model technology in the upper-level host. This module
features four core functions: (1) Natural Language Navigation Control: Nurses can
control chassis movements directly via voice commands; (2) Doctor-Patient
Communication Assistance: Acting as a ward round assistant to conduct basic health
education Q&A with patients; (3) Medical System Integration: Connecting with the
Hospital Information System (HIS) to retrieve and read out medical record summaries
in real-time; and (4) loT Monitoring: Connecting to external physiological
measurement instruments to analyze patient data instantly. Through high-level
integration of software and hardware, this study expects to create a smart medical
assistant equipped with "Eyes (Visual Navigation)","Brain (LLM Cognition)" and
"Legs (Robust Chassis)",providing a concrete and feasible automation solution for
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