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Communication simulation 

GS Antenna gain Space losses: 

• FSL 

• Atmospheric loss 

• Rain loss 

Doppler shift 

Time delay 

Receiver Noise 

Satellite Antenna Sensitivity 



Experimental Setup 



RT Logic (Channel Simulation HW) 



Microhard MHX2420 

http://www.microhardcorp.com/detail-

images/detail_MHX920-2420_HV_bottom.jpg 



Hardware Setup 

1. Satellite sends file 

2. Signal attenuated 

3. Signal digitalized 

4. RT Logic simulation 

5. Output signal converted back to 
analog 

6. File reaches the Ground Station 

 



Software Setup 

1. Initial Microhard settings: baseline settings for both radios from previous missions 

2. 2 computers using Tera Term as configuration terminal and Zmodem as the file 

transfer protocol 

3. File sent: 640kB JPEG picture 

 
Ground Station Baseline Settings Satellite Baseline Settings 



Static and dynamic test 

Static test 

• Objective: gain insight of the effects of both the Microhard and the RT Logic settings on the quality 

and data throughput of the link 

• Static gain, time delay, receiver noise and Doppler effects 

 

Dynamic test 

• Objective: simulate an entire orbital pass for a given satellite 

• Possibility of attitude simulation 

• Dynamic gain, time delay, receiver noise and Doppler effects  

• Start and stop communication conditions 

 

 

 

STK test 

• STK Plug-in 



Microhard optimization 

http://www.microhardcorp.com/detail-images/detail_MHX920-2420_HV_bottom.jpg 



Microhard and RT Logic Settings 

Microhard adjusted settings: 

• Serial baud rate 

• Wireless link rate 

• FEC 

• Hop interval 

• Maximum packet size 

 

RT Logic adjusted settings: 

• Receiver noise 

• Doppler shift 

• Gain 

• Time delay 

• AWGN  



Microhard optimized settings 
Setting Past mission values* Optimized value 

Serial Baud rate 115200bps 115200bps 

Wireless link rate 115200bps 115200bps 

Hop Interval 20ms 150ms 

Maximum packet size 255bytes 255byes 

FEC None Reed-Solomon 

* Based on past missions 

O/OREOS, GeneSat and 

NPS 



Test results 
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Test results 
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Conclusions 
• RT Logic allows simulation of Ground Station – satellite communications 

• Static tests have been successful 

• Dynamic tests have been performed for simple passes 

• Future dynamic tests are needed to simulate real orbit communications 

• Satellite attitude changes antenna gain 

• Atmospheric and rain losses need to be added 

• STK Plug-in will be the next step to improve the dynamic tests 

• Possibility of running longer simulations 

• Simulation of different losses available in the STK Plug-in 

 

• Microhard optimization 

• Effect of Microhard settings on the data throughput have been understood 

• Optimized settings improve data throughput for LEO communications 

• Longer hop intervals make transfer of larger packets more efficient (more time 

between hops in frequency)   

• Use of FEC (Reed-Solomon) reduces the number of retransmissions for long-

range or noisy communications 



Thank Yous 
Big thank you to RT Logic for lending equipment and providing support 
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