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INTRODUCTION 

Radio Frequency Identification (RFID) is a technology that, in recent years, has been 
gaining much popularity in industries such as logistics and manufacturing.  The technology is 
inexpensive and has proved to be a reliable method for wireless identification of products, 
product carriers and environment landmarks.  RFID tags consist of a very small RF transmitter 
and receiver, and electronically store a unique code [1].  An RFID reader is used to transmit an 
encoded radio signal to ‘interrogate’ the tag, receiving the tag’s identification signal in return.  

One application of RFID technology is in automated warehouses where RFID technology is 
used for traffic management of automated guided vehicles (AGVs). An RFID tag is integrated 
onto each AGV and multiple RFID readers, connected to a central controller, are placed 
throughout the warehouse. The controller determines the location of each AGV by interrogating 
its tag as it passes under a reader and navigates the AGV to its desired location in the warehouse. 
The controller also plays a role in traffic management, to avoid AGV collision, through zone 
blocking. The objective of the proposed research is to experimentally determine whether such a 
scenario is possible using hardware used in the Mechatronics course (MECH 452). 

SCIENTIFIC BACKGROUND 
The integration of mobile robot (AGV) and radio frequency identification (RFID) 

technologies has been previously explored in the MECH810 (Advanced Topics in 
Manufacturing) course. Fernando [2] reviewed the state-of-the-art of both technologies as 
applied to automating the supply chain.  A proof-of-concept experiment was then carried out to 
show that a mobile robot (from the MECH 452 – Mechatronics course) equipped with a low-
frequency RFID reader was able to identify, pickup, and deliver RFID-tagged items to the 
correct locations in a mock-warehouse. The results of the experiment in [3] showed that the 
mobile robot was able to accurately identify and deliver the tagged items, but the integration of 
the RFID reader on the robot meant that the route for each item had to be pre-programmed on the 
robot. This peaked the limits of the controller in terms of memory and available pins. Other work 
[4],[5] has proposed the use of a RFID-tagged floor as a means of self-localization for robots, but 
the low-frequency reader lacks the range and speed necessary to quickly interrogate tags as the 
robot passes over them.  

RESEARCH OBJECTIVES 
The objective of this research is to experimentally determine whether a high-frequency 

RFID reader connected to a microcontroller is able to consistently and accurately identify a 
single or multiple RFID-tag(s) on multiple mobile robots (that are in motion). The experimental 
apparatus will be limited to the hardware used in the MECH 452 course. Figure 1 shows an 
example of the set-up. The experiment will consist of identifying: 

 the best placement of the RFID reader in the mock-warehouse. 

 the minimum number of tags and optimal placement of those tags on the mobile robot 
such that the tags are accurately read (avoiding tag collisions). 

 the maximum speed at which the robot can travel so that the tags are read each time.  

 the complexity of programming, required memory and number of pins for execution in 
the microcontroller. 
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SKILLS DEVELOPED 
The student will become familiar with RFID, mobile robot navigation and control systems.   

EXPERIENCE REQUIRED 
Strong interest in automation, mechatronics and control systems is desired.   
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Figure 1 – Example experimental set-up 


