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Q6789RSTUVWXY	Z Autonomous 
mobile robots, path tracking, obstacle 
avoidance, behavior integrationP	

The purpose of this project is to 
develop a mobile robot which can be 
applied as a service robot for delivering 
documents in an office environment, for 
helping disabled people, for room service 
in hotels, for large area  cleaning, and 
for replacing human workers in hostile 
environments etc. In these applications, 
the environment is usually unstructured 
and involves unexpected static and 
moving obstacles. Therefore, to make the 
autonomous mobile robot more practical,   
intelligent control algorithms are required 
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to solve the navigation problem in a 
dynamic environment. It is therefore 
essential to investigate how to estimate 
the obstacle's motion using onboard 
perception sensors.  

This project was scheduled to 
complete in three years. In the first year, 
we have completed the sensor system for  
perception and worked out a 
representation method for a mobile robot  
in a dynamic environment. We have 
developed and tested a reactive navigation 
algorithm. Simulation and experimental 
results reveal that the proposed method 
can navigate the mobile robot in a indoor 
environment. A method was also 
proposed to integrate reactive navigation 
with the planned path. In the second year, 
we have developed a fuzzy path-tracking 
controller which aids the vehicle to follow 
the desired path based on natural 
landmarks-lamps on the ceiling. Besides, 
we proposed a fuzzy integrated agency to 
switch the tracking and avoiding mode for 
smooth navigation performance. We also 
completed the hardware and control 
design of a mobile manipulator. In third 
years, we will continue to study the 
mechanism and its control methods for 
the on-board robot arm. Experiments with 
the mobile manipulator system will be 
carried out to demonstrate its intelligent 
functions. The speech human-machine 
interface will be integrated. Finally, the 
practical application of the developed 
mobile robotic systems will be 
demonstrated.	
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