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The TeamThe Team



How Much Spectrum is Really
A il bl ?Available?

• Worst-case scenarios observedWorst case scenarios observed
– Investigate four mid-size U.S. cities

Single location considered per city• Single location considered per city
– Take measurements at several locations 

within urban core of U S citywithin urban core of U.S. city
• Single time snapshot

– Periodic spectrum measurements
over a duration of years



Spectrum Measurement TeamSpectrum Measurement Team

WPI Spectrum Measurement Team in Rochester NY on June 20 2008WPI Spectrum Measurement Team in Rochester, NY on June 20, 2008 



Spectrum Measurement Setup (I)Spectrum Measurement Setup (I)

Ridged horn antenna in Buffalo, NY



Spectrum Measurement Setup (II)Spectrum Measurement Setup (II)

Wireless spectrum measurement test-bed



Spectrum Measurement Setup (II)

Screen capture of the SQUIRREL (Spectrum Query Utility Interface for
Real-time Radio Electromagnetics) interface



Wireless Spectrum Measurements

Measurement Sites in Rochester, NY



Online Spectrum Measurementsp

http://spectrum.ece.wpi.edu/



Vehicular Spectrum CampaignVehicular Spectrum Campaign
• 48 locations chosen across I-90 in the state of 

Massachusetts approximately 2 miles apart.Massachusetts approximately 2 miles apart.
• Spectrum measurements taken in a moving 

vehicle on 06/30/2009. 

A map of the locations close to I-90 between Boston, MA and Blandfield, MA over which 
spectrum measurements were collected on 06/07/2009 06/11/2009 06/12/2009 andspectrum measurements were collected on 06/07/2009, 06/11/2009, 06/12/2009 and 

06/30/2009



Mobile Spectrum MeasurementsMobile Spectrum Measurements

• Measurement setup p
consists of
– A spectrum analyzer,

A l t i t ll d ith– A laptop installed with 
SQUIRREL (both of them 
located inside the car) and 
A i i di t– A mini-discone antenna

• Frequency resolution 
chosen – 20 kHz

• Time sweeps per site –
10 minutes Measurement setup fixed to a bike-rack on 

the trunk of a carthe trunk of a car 



Preliminary Observations
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Energy Spectral Density plots for the TV frequencies in the frequency range, 600 – 750 MHz 
over 550 time sweeps close on I-90 between Boston, MA and West Stockbridge, MA. The 

t t l t d i hi l i t l it f 60 il /hmeasurement setup was located in a vehicle moving at an average velocity of 60 miles/hr.
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