
SpectrumX Hackathon 2025 
 

The hackathon is structured into six parts. In the first two parts, you will collect and visualize 
your own spectrum traces. In the third part, you will analyze one of those traces. Parts four and 
five involve developing algorithms for detecting transmissions and evaluating it on the provided 
dataset. Finally, in part six, you’ll present the results of your work. 

 
Part 0: Team Formation​ ​ ​ ​ ​ ​ ​ ​  
Form teams of ~4 students. Each team will get an RTL antenna kit to use during the hackathon. 
 
 
Part 1: Spectrum Scavenger Hunt. 
To start off the Hackathon, you will be completing a spectrum scavenger hunt. You will be 
putting together a sensor and using it to detect spectrum activity at different frequencies. 
Link to Instructions 
 
 
Part 2: Visualize a Trace (use one collected from a phone, or the sample trace) 
Using a trace that you collected, create a visualization of it. This involves converting an IQ 
sample to a spectrogram using Fast Fourier Transform. If you’re having trouble taking a trace 
from your phone, you can use this sample trace. 
Link to Instructions 
 
 
Part 3: Trace Analysis.  
Analyze a trace! Use this sample trace, so you can check your answers against ours. 
Link to Instructions 
 
Solutions. Instructors will make them available. 

 

https://docs.google.com/document/d/1a5EhE4m0SVjUXWDyrKm2Cc3DcBthijxPP_1CV4hz6nc/edit
https://drive.google.com/file/d/1hLHZZGWJgg4Nzb-Q0kgrWwgIhSz0VRBx/view?usp=drive_link
https://colab.research.google.com/drive/1y7yQOA-x517ft9v771Ub19mevniEOV-L?usp=sharing#scrollTo=4UZJBTAKOZ3n
https://drive.google.com/file/d/1lE2_bJ_HSwJfJGgIqfRKXOT6EgmWpr5-/view?usp=sharing
https://colab.research.google.com/drive/10s1nWRJ_p-8b7WRXsAyuQAfHnbVyp2SE#scrollTo=NUZ4H4YBld5G
https://docs.google.com/document/u/0/d/110nRfT8U5jRWO5a33QP3Z2aWXq3_ai-F4rdAftNflfg/edit


Part 4:  Thresholding vs Groundtruth 
For this part, you are going to use thresholding to determine which parts of a trace are noise and 
which parts are transmissions. You’ll need to download this zip file containing 4 sample traces to 
start. 
 
Link to Instructions  
 

 Best Threshold Jaccard Similarity Other Similarity Measure 

Easy    

Medium 1    

Medium 2    

Hard    

Total Score    

 
Part 5: Your Algorithm vs Groundtruth 
 
Although thresholding works well in simple cases, it will fail in more complex scenarios. 
Develop your own algorithm to detect transmissions vs noise in a spectrum trace. See how much 
you can improve upon thresholding. 
 

 Jaccard Similarity Other Similarity Measure 

Easy   

Medium 1   

Medium 2   

Hard   

Total   

 
Part 6: Presentation (Sunday Afternoon) 
 
On Sunday, each team will present their work. The presentation template will be made available 
separately. 

https://drive.google.com/file/d/11BHsoVHVt0BMRzWArQIawGQiT0wcRGRX/view?usp=sharing
https://colab.research.google.com/drive/1Ye_4VO5Jq_xUXG-Kpx3eK6Mumc18B4yQ#scrollTo=W7p4pZGBIOgq

