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About our Project:

● Use a collection of software defined radios (SDRs) to detect 
spectrum occupancy and perform channel usage coordination 
among number of radio systems

The goals for our projects are:
● Using nodes in COSMO/ORBIT testbed to transmit reference signals
● Collect data from the transmission process with the portable SDRs
● Use both traditional and AI/ML analysis for channel characterization 

(including occupancy)



What is SDR?
● Collection of hardware and software technologies where 

some or all of the radio’s operating functions are implemented 
through modifiable software or firmware operating on 
programmable processing technologies



Why Spectrum Monitoring ?

● Interference can significantly degrade the quality of services

● Facilitate the identification and removal of illegal or unlicensed 

interference signals

● Monitoring frequencies provides the information needed to 

optimize spectrum for maximum utilization.



USRP and UHD

Universal Software Radio Peripheral (USRP): Software-defined 
RF architecture used to design, prototype, and deploy wireless 
systems with custom signal processing

USRP Hardware Driver (UHD): Is a software API (Application 
Program Interface) that supports application development on all 
USRP SDR products



Experiment 1:
Working with USRP 2

● Transmit and receive a single frequency over the air to 

demonstrate the use of Universal software Radio peripheral 

Hardware Drivers (UHD)

● Consists of two nodes (node1-1 & node1-2) and each node 

has a USRP2 connection via Ethernet



Results:
● Generated a SINE wave
● Plotted a frequency spectrum in the terminal



Experiment 2:
Using 2 transmitter and 2 receiver

● Used grid to perform the experiment

● We used USRP with 2 TX/RX and 2 RX2 antennas 

such as X310 and B210



Experiment 3:
Spectrum sensing with USRP2 and wiserd 
(OEDL and OML)
● We used USRP2 to send sine wave from transmitter to 

receiver 

● Loaded  multiantennatutorial.ndz image into the nodes

● Plotted a spectrum of sine wave on the receiver end 



Results:



Experiment 4:
Simple radio example with GNURADIO 
benchmark scripts

● We used USRP2 to show a simple transfer of packets 
between 2 nodes

● Loaded  multiantennatutorial.ndz image into the nodes

● Utilized GNU Radio benchmarks scripts to transfer packets 
over a radio link between two nodes 

● This experiment had a single transmitter and receiver



Results:



Experiment 5:
Working with USRP X310

● Used two USRP X310s on ORBIT Sandbox 2 to transmit and 

receive a single frequency over the air

● This experiment demonstrates the use of the USRP Hardware 

Drivers (UHD) and GNU Radio with the USRP X310

● Used GNU companion to plot the spectrum of the received 

signal 



Results:



Data Collection: For spectrum sensing using 
USPR2 and WISERD (OEDL and OML)

● Used  WISERD  to record this spectrum data

● Wiserd recorded the spectrum data to file  for 2000ms



Sample Data:



Data Collection: Using Spectrum sensing 
with USRP2 and wiserd

● Again in this experiment we used WISERD to collect the data 

● It created a data file in the root

● Used OCTAVE plot received data file

● .bin file that WISERD created and we use this file to plot 

received data file



Sample Data:



Future Work

● With the collected data, use AI and ML approaches to build 
intelligent networks, in order to adapt their spectral behaviour

● Based on the behavior of different wireless user, use 
algorithm to assign limit spectrum capacity in a more efficient 
way



Questions



Thank you


