
DSP Challenge problems   

Welcome to the DSP challenge problems. The format for these challenges is simple; complete 3 separate 
tasks using the provided IQ data files. The tasks are assigned in CTF format meaning each new task is 
dependent upon solving the previous task. The provided IQ data was synthetically generated using 
GNURadio. With that in mind, we highly encourage using GnuRadio to complete the problems but other 
DSP oriented programs, including Matlab, Redhawk, and GNUOctave, can alternatively be used. All of 
the problems are solvable using only in-tree GNURadio modules, however you may find that creating 
Out-of-Tree modules or leveraging external tools may provide assistance in some cases. Best of luck! 
 

Supplemental IQ files:  http://dspchallengefiles.pretalen.com/ 

 

Useful resources:  

IQ Data explanation: http://www.ni.com/tutorial/4805/en/ 

Gnuradio Tutorial series: https://wiki.gnuradio.org/index.php/Guided_Tutorial_GRC 

Gnuradio OOT tutorial: https://wiki.gnuradio.org/index.php/OutOfTreeModules 

Gnuradio Build script: wget http://www.sbrac.org/files/build-gnuradio && chmod a+x build-gnuradio 

&& ./build-gnuradio 

Inspectrum: https://github.com/miek/inspectrum 
 

Task 1 (Task1.iq):  
You are in a low SNR environment and given a BPSK signal with sample rate 32 KS/s. A repeated 

sequence (Preamble) at 1 sample per symbol is bursty and sent 5 times per second. Determine the 

preamble. 

 

Verify the preamble with the sha256, e.g “echo “010101010101…” | sha256sum”  

SHA256 of preamble: 9a871e0bf532bb6a17d7d4b61628e56fa37293a010a39e33b11d48118a2d9b13 

Task 2 (Task2.iq):  
An ASCII message has been modulated using 16 QAM. The data is scrambled and uses a mask of 0x47 

with a register length of 26 bits. Using the preamble found in Question 1 as the initial seed to the 

additive scrambler, demodulate and descramble the 16 QAM signal to determine the ASCII message.  

 

Hint: Open the message in a text editor (vim/nano/gedit/word) 

Task 3 (Tas3.iq):  

Leverage the information contained in the ASCII message from Task 2 in order demodulate the 32 QAM 

signal contained in Task3.iq. The data was collected in a noisy channel. 
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