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Outline 

■The cognitive components of w-iLab.t 
● USRP N210 

● imec sensing engines 

■How to use USRP with GNURadio on w-iLab.t 

■How to use USRP with OMF and Iris on w-iLab.t 
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USRP block diagram 
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USRP Mother board Daughter board XCVR2450 
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Access to USRP in w-iLab.t 
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SDR platforms 

■GNU Radio is a free & open-source software 
development toolkit that provides signal processing 
blocks to implement software radios.  
● GNU Radio Companion (GRC) is a graphical tool for creating 

signal flow graphs and generating flow-graph source code 

■ Iris is a software radio architecture that has been 
developed by the CTVR , built in C++, it is used for 
constructing highly reconfigurable radio networks. 

■UHD is the universal driver for USRP. 

■GNURadio, Iris and UHD are installed on the 
USRPServerBaseline1004.ndz image by default  
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How to use USRP with GNURadio  

■Target : 
● Transmit a signal with one USRP and detect the transmit 

frequency with real-time FFT on another USRP. 

 

 

 

 

 

 

● Log in to the USRPX server:  
– ssh –X usrpuser@10.11.17.X  

● Start GNURadio Companion: 
– gnuradio-companion 

● Run the flow graph as if it is running on your own PC 
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GNURadio Companion  

■Transmission flow-graph  
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GNURadio Companion  

■Receiving flow-graph  
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■Target: 
● Run an OMF experiment:  

– Generate Wi-Fi traffic by 4 nodes 

– Detect the Wi-Fi activity with USRP 

How to use USRP via the OMF framework 
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■Target: 
● Run an OMF experiment:  

– Generate Wi-Fi traffic by 4 nodes 

– Detect the Wi-Fi activity with USRP 

● Practical Configurations 
– Group 1 to Group 6 operate with USRP to detect Wi-Fi activity 

– Group 7 to Group 12 control Wi-Fi nodes to generate interference  

 

 

How to use USRP via the OMF framework 
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Ch 12 
2467MHz 

Ch 7 
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Ch 2 
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Ch 44 
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Ch 36 
5180MHz 

Practical Configuration 

■By default, USRPX and Group(X+6) are tuned on the 
same channel 
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Behind the scenes 

■USRP configuration 
● Main OEDL script: oedl_usrpX.rb 

– Specify which USRP to use 

– Distribute Iris SDR configuration files to the corresponding USRP server 

● Wrapper file:  Call the iris SDR binary 

● Iris configuration file: Calculate PSD over specified frequency   

● OML collects measurements into the database 

 

 

 

■Wi-Fi configuration 
● Main OEDL script: oedl_interference.rb 

– Specify which Wi-Fi nodes to use 

– Specify channel and transmit power 

– Establish Wi-Fi traffic between 1 AP and 3 clients  
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How to get there 

■How to get there?   
● Log on to experiment controller : 10.11.31.22  

– User name : demoX 

– Password : demoX  

● Go to /home/demoX/CREW_training/USRP 

● For group1 to group6 :   
– Go to 25MHz folder, open oedl_usrpX.rb (X is the group number) 

– Open the oedl_usrpX.rb script to adjust spectrum sensing parameters  
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Using USRP via OMF framework 

■Set up Wi-Fi interference  
● For demo7 to 12 : go to CREW_training/interference 

● Open oedl_interference.rb 

● Take a look at the properties 

 

 

 

 

 

 

 

 

 

 

 
21 

Wi-Fi nodes are 
specified here 

Experiment time 

Transmit power and Channel 
index of the Wi-Fi network 



Using USRP via OMF framework 

■Run the script : 
● Group 7 to 12 run: omf exec oedl_interference.rb 

● Group 1 to 6 run: omf exec oedl_usrpX.rb 
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The result on the OMF portal at run time 

■ Spectrum of USRP 

 

 

 

 

 

 
■ Bandwidth vs Time 

23 



■ Distributed and heterogeneous spectral sensing 

 

 

 

■ Each sensor node register with its most nearby sensing  

 

 

■ Data is collected in predefined database 

 

■ OMF control and management  

     framework as backbone 

 

Distributed sensing demo  
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