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Technology Comparison

Wireless Fidelity compared to Ultra Wide Band

   WIMSI  Wireless Instrument Music Systems International 

        148 Red Rock Ranch Road, Red Rock, TX  78662  (830) 839-4341 wimsiwidis@msn.com
“We see the future with WiDis!”


Wireless Fidelity Compared to Ultra Wide Band

This document explains the strengths and weaknesses of two technologies.  Current wireless technology is called Wireless Fidelity (Wi-Fi).  The emerging technology is Ultra Wide Band (UWB).  We explore the possibilities presented by the budding technology, which is not possible using today’s state of the art.

Wi-Fi allows reliable wireless links with a range of 180 feet with a bandwidth of 4 megabits per second.  It operates on an unlicensed part of the spectrum shared with industrial, scientific, manufacturing, and home transmitters.  Microwave ovens operate in this band because it is the resonant frequency of the water molecule.  The waves get absorbed or bounced by practically everything.  So interference is a fact of life with Wi-Fi, and as robust as the coexistence schemes are, there are ample opportunities for link interference.  

Bandwidth and latency are also considerations.  Wi-Fi offers 4 megabits per second under real conditions, and latency can be as much as 20 milliseconds.  This is ample bandwidth for limited video and audio applications, but is insufficient for wide band video and professional quality audio streaming.

Ultra Wide Band offers nearly a thousand times the bandwidth of Wi-Fi.  Current UWB limit is 1000 megabits per second, and latency is less because of increased speeds. Latency of less than two milliseconds is expected.  Range is less, said to be around 60 feet, a third the distance of Wi-Fi.  It operates in less crowded portions of the spectrum, and spreads the information out so it is more resistant to interference.  Figure 1 shows how UWB uses less power over greater frequency range.

Wi-Fi is deployable now; UWB won’t be ready for deployment for another year.

Wi-Fi uses 128 bits for encryption keys, this is not unbreakable.  UWB uses superior encryption as well as low power to hide data.
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Some wireless applications are still awaiting capable technology.  The concept of a wireless marching band cannot be realized with Wi-Fi because a maximum of only six Audio Streamers can co-exist on the three channels allotted.  The concept of wireless mixing consoles with more than 36 channels cannot be made because there is not sufficient bandwidth.  Real time wireless “effects” processing causes too much latency, so cannot be realized using Wi-Fi.  

Comparison of Wi-Fi to UWB
Wi-Fi



UWB
Range




180 Ft




60 Ft

Latency



17.0 ms



1.8 ms

Bandwidth 



4 Mb/s




1000 Mb/s
Cost / Chip



$14




$36
Deployment 



Now




1 Year future

Encryption



Strong




Superior


Interference/Coexistence

Strong




Superior
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Notice that UWB transmits much less power, and spreads that power out over a wide range.  UWB transmissions appear to be noise if they are even noticed.  Most UWB transmissions are never even detected by unintended receivers.  The signals are extremely well encrypted due to the method of modulation, and further encryption can be added to the digital audio as well, making a most secure communication link.
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