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Background

5G wireless networks provide high bandwidth and low latency and accommodate 
many devices to connect and communicate simultaneously. Therefore, it makes it 
possible to operate robots to take on routine maintenance in the accelerator tunnel at 
Fermilab and ensure stable and reliable operation of the particle accelerator complex. 
This project mainly tests fundamental parameters of the 5G network and provides 
reference data for various possible application scenarios at Fermilab.

Testing Configuration

Figure 2. Point-to-point (decentralized) Testing Configuration

Figure 3. Testing Configuration File

• 60Ghz Wi-Fi network Setup
• Improve Metrics

Due to the unique shape and location 
characteristics of the Accelerator Tunnels, 
we will adopt a point-to-point (decentralized) 
configuration to measure between two 
nodes at different locations. Then get the 
various metrics parameters of the 5G 
network, especially in some challenging and 
complex geographic locations in the Tunnel. 

Getting Familiar with the Accelerator Tunnel

Testing Environment Setup

Testing Automation and Data Analysis

Future Work

Summary

Accelerator Tunnels:
• Straight and Curved
• Signal interference
▪ High Radiation
▪ Adjacent RF Cavities
▪ High Magnetic Fields 

Network QoS and Testing Metrics
• Throughput
• Latency

• Packet Loss
• Jitter

Python Code

Figure 4. Python Code

Test Result

Figure 5. Successful Test and Failed Test

Figure 6. Test Result - Throughput
So far, we have set up a test environment, created 
testing metrics, and been able to use iPerf to 
measure the parameters. From the ideal 5G network 
test data, 5G network can achieve the expected 
goals of the project. However, this target conclusion 
needs to be verified by actual 5G network testing.

Read test Configuration and Run Iperf Test

Read test Output and Plot data into a Graph
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Figure 1. Fermilab Accelerator Complex Layout


