
The Management and Tracking of On-Site Equipment and Personnel Through 

the Use of Wireless Technology 

Sean Walsh 
Supervisor: David O’Sullivan  

College of Engineering and Informatics, National University of Ireland, Galway 

s.walsh62@nuigalway.ie, david.osullivan@nuigalway.ie 
 

(1) Introduction 

Equipment tracking, maintenance, inspection and theft 

prevention are important aspects of construction 

equipment management.  

A well run equipment management system helps reduce 

downtime, as well as total maintenance and repair costs. 

It helps prevent theft, mistakes, reduces equipment 

related accidents and can aid in a faster more accurate 

company audit. 

With quickly growing fleets of equipment, some large 

contractors incur large losses in time and money due to 

the theft and poor management of assets.  

Personnel tracking can give contractors vital information 

as to employee location and performance. Its can aid in 

safety drills and give accountability where incidents 

occur on-site. It can also help the overall efficiency and 

running of the site by improving communication among 

staff. 

This paper presents an interactive equipment and 

personnel tracking system in the form of an easily 

accessible web site, available to all levels of staff within 

the organisation 

(2) Radio frequency identification (RFID) 

technology 

RFID is a type of automatic identification technology in 

which radio frequencies are used to capture and 

transmit data from a tag or transponder and store data in 

a distributed fashion. A typical RFID system is 

comprised of two main components: A reader and a tag. 

A tag, which consists of an electronic chip coupled with 

an antenna, is attached to an object and stores data 

about the object. The reader reads/writes data from/to a 

tag via radio frequencies and transfers data to a host 

computer. Reading/writing ranges depend on the 

operation frequency (low, high, ultra-high, and 

microwave), and whether the tag requires a battery to 

operate (active versus passive). Active tags typically 

have higher reading ranges; however, they have limited 

life spans, requiring periodic battery replacement [1]. 

RFID technology has specific features that make it 

suitable for the construction field. RFID can 

dynamically transmit and receive information to 

identify objects without “line-of-sight” and does not 

require close proximity, individual readings, or direct 

contact. RFID technology enables data entry and access 

at any time throughout the lifecycle of the tag. 

Information stored on the tag can be modified, which 

provides flexibility for managerial medication [2]. 

RFID tags can even be read from long distances and are 

durable in the harsh environment of a construction site 

[3], [4] A wide range of applications of RFID in the 

construction industry have been explored, such as tool 

inventory and allocation, receiving and keeping track of 

a variety of pipe spool components used in process-

piping construction, precast production management, 

and so on [5], [6]. 

(3) Methodology 

• Define the scope of the problem (preliminary 

questionnaire)  

• Prove the need for reform (site visits used as 

case studies) 

• Define user requirements (interview contractors 

and other target markets) 

• Create a prototype (based on market feedback) 

and get confirmation from these potential 

buyers 

Upon completion of questionnaire, site visits and 

interviews, a workable prototype was created in php 

using Joomla and Godaddy.  It was based on feedback 

from the potential future buyers and users of the product. 

“Users” includes a range of job titles that may be 

working concurrently on a construction site. Tradesmen, 

Engineers, Project Managers, Security, Safety Officers 

Etc. 

(4) Future Work 

• Develop a more refined version of the 

application 

• Research further the implications on the 

possible violation in staff privacy 

• Using the application on a test site to confirm 

its cost and time benefits 
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