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Development of Hospital Guide Robot
With Stable Mobility and Improved Human-robot Interaction
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'Division of Electronics and Information Engineering, Jeonbuk National University

Abstract: Using robots to guide humans in large and complex environments has been a long standing research topic in robotics. Two
important factors for guide robots are stable mobility and human-robot interaction capability. This paper proposes a hospital guide
robot with improvements in these areas. To achieve stable mobility, we first constructed the robot’s mechanical and electrical systems.
we analyzed the kinematics of the robot and implemented a pose estimation algorithm using a sensor fusion technique. Secondly, we
developed the “Hospital Guidance System” software to enhance the human-robot interaction capability. Using a quick response code-
based system, hospital visitors can seamlessly access medical care and guidance service. We conducted experiments to validate the
robot’s ability to provide hospital guidance services based on pre-defined scenario.

Keywords: guide robot, robot design, mobile robot kinematics, pose estimation, human-robot interaction
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Table 1. Mechanical design specs for hospital guide robot.
Dimensions (D): L X W X H 50 X 50 X 140cm

Drive Mechanism (DM) Differential Drive
Maximum Linear Velocity (v) im/s
Maximum Angular Velocity (w) 1rad/s
Maximum Linear Acceleration (a) 1m/s?

Maximum Angular Acceleration (a) 1rad/s?
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Fig. 1. 3D model of the robot and actual robot.
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Table 2. selected In-wheel motor Specs.

Rated Voltage 24~48VDC
Rated Torque 8N-m
‘Wheel Diameter 0.17m
Encoder Resolution 4,096PPR
Payload < 150kg/2ea
Rated Speed 200RPM
Rated Linear Velocity 1.8m/s
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Fig. 3. Hospital guide robot in 2D cartesian coordinate system.
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