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PROJECT BACKGROUND 

RESULTS 

VHF HOAX DETECTION USING THE 

MUSIC ALGORITHM AND SOFTWARE 

DEFINED RADIOS 

MUSIC ALGORITHM 

THE PURPOSE OF THIS PROJECT IS TO PINPOINT THE 

LOCATIONS OF HOAX CALLERS BY USING MULTIPLE ANTENNA 

ARRAYS, SOFTWARE DEFINED RADIOS (SDRS), AND THE 

MULTIPLE SIGNAL CLASSIFICATION (MUSIC) ALGORITHM, 

WHICH LITERATURE DEEMS AS THE OPTIMAL DIRECTION 

FINDING/SOURCE LOCATION METHOD. IF USED IN 

CONJUNCTION WITH BROADER DIRECTION FINDING SYSTEMS, 

THIS PROJECT COULD THEORETICALLY PINPOINT THE 

LOCATION OF A CHANNEL 16 (156.8 MHZ)  RADIO CALL TO 

WITHIN METERS. WITH THAT ACCURACY, THE COAST GUARD 

CAN PROSECUTE HOAX CALLERS AND COMBAT A PROBLEM 

THAT HAS BEEN PLAGUING THE COAST GUARD FOR YEARS. 

SOFTWARE DEFINED 
RADIO 

ANTENNA SETUP 

IN ORDER TO ENSURE THAT OUR ANTENNA SYSTEMS WERE 

WORKING CORRECTLY, WE ATTEMPTED TO CALIBRATE 

THEM USING  THE 99.5 MHZ RADIO STATION . SINCE WE 

KNEW THE LOCATION OF THE STATION, WE ALIGNED EACH 

ANTENNA ARRAY  SO THAT ANTENNAS WERE 

PERPENDICULAR TO THE INCOMING  RADIO WAVES AND 

RECEIVED AN EXPECTED ZERO PHASE DELAY BETWEEN THE 

ANTENNAS. WE THEN DID A CONTROLLED TEST BY 

ROTATING THE ANTENNAS AND CREATING PHASE DELAYS, 

AND THE RESULTS REFLECTED  THE ALTERATIONS (SHOWN 

TO THE RIGHT). THE FIGURES ABOVE SHOW THE ACTUAL 

RESULT AND THE THEORETICAL IMPROVED RESULT FROM 

CORRECTING THE PHASE VARIATIONS. CURRENTLY WE ARE 

CONDUCTING TESTS USING A HANDHELD VHF RADIO ON 

CHANNEL 71, AND THE RESULTS LOOK PROMISING.  

ACTUAL RESULT FROM THE ALGORITHM. RED X IS THE LOCATION OF THE SOURCE 

AND THE BLUE O’S ARE THE LOCATION OF THE ARRAYS. 

THEORETICAL IMPROVED RESULTS CORRECTING FOR PHASE VARIATIONS 

HISTOGRAMS REFLECTING THE PHASE DELAYS 

DICTATED BY THE ANTENNA ORIENTATION SIMULATION OF THE MUSIC ALGORITHM 

The MUSIC algorithm 

incorporates the location of 

the antennas as well as the 

I/Q data from each antenna 

to find a point on a grid that 

best satisfies the given 

information. This point 

represents the maximum 

likelihood that the 

transmitter is at the 

indicated location. This 

differs from other methods 

because the algorithm has a 

way of naturally weighing 

the importance of the 

antenna arrays in relation to 

the proposed location. A 

simulation of the algorithm  

is shown below. 

A Software Defined Radio 

is a programmable radio 

which we chose to act as a 

FM receiver. This receiver 

takes the incoming signals 

from the antennas and 

converts them into their in-

phase and quadrature 

components, commonly 

known as I/Q data. 

For the MUSIC algorithm 

to work there must be at 

least two antenna arrays 

each with a minimum of 

two antennas. The reason 

for this is because the data 

of interest is the delay in 

phase between the 

antennas in the array. We 

chose to use ground plane 

antennas because of their 

omnidirectional radiation 

pattern and because they 

were easy to build. A 

picture of one array is 

shown above. 


