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1. This tutorial will use a GNU Radio flowgraph to demonstrate simulations of two different 
Amplitude Modulations.   

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 “Simulation_DSB-SC.grc” located in the “6 - 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. 

d. This flowgraph does not have a Volume slider but you can use the computer’s 
volume control instead. 

2. This first flowgraph simulates a Double Sideband Suppressed Carrier Amplitude 
Modulation (DSB-SC AM) signal. It contains three main tabs, each of which displays 
time and frequency domain perspectives of the signal at different points in transmission. 

3. The first tab, Signal Before Transmission, displays the audio signal before its modulation 
to radio frequencies. It comes directly from a prerecorded WAV audio file.  

a. Inspect the signal in both the Time Domain and Frequency Domain views and 
note the most significant characteristics of the signal such as amplitude, 
bandwidth, etc. 

4. The second tab, Over-the-Air Signal, displays time and frequency domain views of the 
signal as though it were being transmitted.  

a. In the time domain view, note the modulation envelope that the signal creates 
around the carrier frequency. If you zoom in using the ‘-’ button under Secs/Div, 
you can see that the carrier signal maintains a constant frequency of 300kHz and 
only changes in amplitude. 

b. Next consider the frequency domain view where the signal can be seen centered 
symmetrically around 300kHz. What is the bandwidth of the modulated signal? 
How does it compare with the bandwidth of the audio signal? 

5. The final tab, Signal After Reception, displays the audio signal again, but after it has 
been demodulated from the over-the-air signal.  

a. Do you note any changes to the signal after transmission? What has changed? 
Why? 

6. Stop the flowgraph and inspect the block diagram of the simulation. 
a. You can follow the process of modulation/demodulation by locating the Wav File 

Source block on the left side and following it through the Throttle block and the 
Rational Resampler block. These latter two blocks are simply to adjust the signal 
to the correct sample rate.  

b. The next block is a Multiply block which modulates the signal with a 300 kHz 
Cosine generated from the nearby Signal Source block. This simulates the 
upconversion of the audio signal from baseband to band pass.  



c. Next is a simple Band Pass Filter which eliminates the multiple extra images of 
the signal that are created from multiplying it with a Sine wave. 

i. In analog processing there is actually only one extra image but several 
more appear in digital processing.  

d. At this point, the signal could be considered transmitted over the air and one 
branch out of the Band Pass Filter block displays the signal in the running 
flowgraph. 

e. The other branch links the receive chain which is very similar the the transmit 
chain. The signal is multiplied by a 300 kHz Cosine to downconvert it back to 
baseband and then passed through a Low Pass Filter to eliminate the unwanted 
images of the signal. 

i. What is the highest cutoff frequency that can be used for the low pass 
filter? Why? 

f. Finally the signal is displayed again as well as sent to the computer’s speakers.  
7. Next we will consider a simulated Single Sideband Amplitude Modulation (SSB-AM) 

signal. 
a. Open the file “Simulation_SSB.grc” located in the “6 - 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. This flowgraph uses the same format as the previous simulation.  
9. Inspect the signal before transmission in both the Time Domain and Frequency Domain 

views and note the most significant characteristics of the signal such as amplitude, 
bandwidth, etc. 

10. Now view the signal in the second tab, Over-the-Air Signal. 
a. Once again note modulation envelope present in the time domain view. 
b. In the frequency domain view, notice the asymmetry of the signal. One sideband 

is about 10-20 dB lower than the other. While this may not seem as significant 
when the amplitude of the signal is over 100 dB in amplitude, a real signal would 
also contain noise which would likely sit close to the level of the lower sideband. 
Thus the signal would essentially contain just a carrier and a single sideband. 

11. Examine the signal after reception again and make the same considerations about how 
transmission affected the signal. 

12. Stop the running flowgraph and inspect the block diagram. Follow the processing chain 
and list the blocks used to transmit and receive the audio as a SSB signal. (Hint: the 
receive chain is the same as for the DSB-SC flowgraph.) 

13. Finally, execute both flowgraphs of this tutorial at the same time. You may wish to mute 
the volume so it doesn’t play the audio of each simultaneously.  

14. In each flowgraph, move to the Frequency Domain view of the Over-the-Air Signal tab. 
a. Compare the bandwidths and amplitudes of the two different signals. How well 

do the differences correspond with the theory of the two modulation techniques? 
Once again, using the Average and Peak Hold options may make the differences 
more clear.  



15. Each flowgraph also comes with the ability to simulate a voice transmission as an AM 
signal.  

a. To enable this, simply locate the Wav File Source block in the block diagram of 
the flowgraph and disable it.  

i. You can enable and disable blocks in GNU Radio by clicking on them and 
then either a) Using the menu: Edit > Enable/Disable, b) clicking one of 
the plug icons on the toolbar, or c) pressing either the ‘e’ or ‘d’ key on 
your keyboard. 

b. Then enable the Audio Source block.  
c. Execute the flowgraph and then any input to the microphone will be played out 

the speakers after a delay as the signal is processed as an AM signal. 
d. Note that if you don’t wear headphones, there may be a echo as the signal from 

the speakers continuously re-enters the microphone.  


