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Part I 
1. This tutorial will use a GNU Radio flowgraph to demonstrate simulation of a Narrow 

Band FM (NBFM) signal.  
a. Open GNU Radio Companion by clicking on the GRC icon at the top of the 

screen or through the menu: Applications > Programming > GRC. 
b. Open the file “Simulate_NBFM.grc” located in the “7 - Signal bandwidth” folder of 

the “3614 Tutorials” folder on the Desktop. 
c. Execute the flowgraph by clicking the green play icon, by pressing F6, or through 

the menu: Run > Execute. 
2. This flowgraph simulates the transmit chain of an NBFM signal. It presents a time 

domain view and a frequency domain view of the signal as it would appear over-the-air. 
3. Notice in the time domain view, the constant amplitude of the signal. What does fluctuate 

is the frequency of the signal. Though these fluctuations are small, they might be visible 
at different time scales. 

4. The frequency domain view displays the spectrum of the transmitted signal. Again notice 
the constant amplitude and the slight fluctuations in frequency immediately around the 
carrier wave. 

5. The flowgraph can also use the computer microphone as input to the FM signal. Simply 
stop the flowgraph, disable the Wav File Source block, enable the Audio Source block, 
and execute the flowgraph again. 

6. Stop the flowgraph from running and inspect the block diagram. Inspect each block and 
list those that correspond to the transmission of an NBFM signal.  

 
Part II 

7. The next flowgraph simulates an FM broadcast at baseband. 
a. Open the file “Simulate_FM.grc” located in the “7 - Signal bandwidth” folder of the 

“3614 Tutorials” folder on the Desktop. 
b. Execute the flowgraph by clicking the green play icon, by pressing F6, or through 

the menu: Run > Execute. 
8. Inspect the major characteristics of the audio signal before transmission in both the Time 

Domain and Frequency Domain views. 
9. In the Frequency Domain view of the ‘over-the-air’ signal, which is actually still at 

baseband, note the amplitude and the bandwidth of the signal. The amplitude remains 
constant but the bandwidth of the signal visibly fluctuates and the peak shifts away from 
the center, especially as the audio gets louder. 

10. Finally inspect the frequency domain view of the audio signal after reception. What has 
changed? How was the bandwidth affected? Why? 


