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An Efficient Short Range Wireless Communication 

Technology  for Wireless Sensor Network

Abstract— Wireless Sensor Network (WSN) have been 

attracting increasing interest for supporting a new generation of 

ubiquitous computing systems with great potential for many 

applications. However, the communication paradigms in WSNs 

differ from the ones associated to traditional wireless networks, 

triggering the need for efficient wireless communication 

technology. Several wireless technologies have emerged ranging 

from short and medium distance.  Bluetooth, ZigBee and Impulse 

Radio Ultra Wide Band (IR-UWB) are three popular short range 

wireless communications. Due to its various features and 

advantages (especially low power consumption and low 

complexity), IR-UWB is a very promising wireless communication 

technology for WSN. In this paper, we evaluate the main features 

and advantages of this new technology (IR-UWB) for WSN in 

terms of transmission time, data coding and power consumption 

compared to Bluetooth and ZigBee. To analyze and evaluate the 

main features and advantages of IR-UWB as an efficient short 

range wireless communication technology for WSN, we used 

MiXiM platform under OMNet++ simulator. 

Keywords—WSN; IR-UWB; Bluetooth; Zigbee; Data Coding; 

Transmission Time; Energy Consumption. 

 

 

A. Bluetooth 
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B. Zigbee 

PAN coordinator:

Full Function Devise:

Reduced Function Devise:

 

A. Presentation 

978-1-4799-5979-2/14/$31.00 ©2014 IEEE 397



B. IR-UWB signal information 
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C. The Frame Format
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D. Radio State Machine 
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E. IR-UWB Advantages 

 

A. Transmission Time 

= + × ℎ × +
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Bluetooth ZigBee IR-UWB

Max data rate(Mbit/s)

Bit time (μs)

Max data payload (bytes)

Max overhead (bytes)

Coding efficiency (%)

B. Data Coding Efficiency 
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