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Project Management Update 
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Project Management Update 

Budget Breakdown  
 
 

$4,760 

$650 $1875 

Total current project budget = $70,545 CAD 

$65,785 
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Project Management Update 

Risk Management  

Initial high-level project risks 
 

1.  Licensing 
2.  Unfamiliarity with satcoms 
3.  Long-lead time items 
4.  Unreliable tracking system 
5.  No link between CubeSat and GS 
6.  Inappropriate radiation emissions 
7.  Insufficient time for full systems test 
8.  Component compatibility  

 

Likelihood	 5	 8	 3	

4	 2,7	 4	

3	 1,6	 5	

2	

1	

1	 2	 3	 4	 5	

Consequence	
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Project Management Update 

Risk Management  

Revised high-level project risks 
 

1.  Licensing 
2.  Unfamiliarity with satcoms 
3.  Long-lead time items 
4.  Unreliable tracking system 
5.  No link between CubeSat and GS 
6.  Inappropriate radiation emissions 
7.  Insufficient time for full systems test 
8.  Component compatibility  

 
Newly identified risks 
 

1.  Shipping delay of international 
components 

2.  Changes to CubeSat comms system 
 

Likelihood	 5	

4	 10	

3	 3,	9	

2	 8	 7	

1	 1,2,4,5,6	

1	 2	 3	 4	 5	

Consequence	
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Detailed Design 

MATLAB model of Yagi radiation pattern  
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Detailed Design 

-  Antennas &  

MATLAB model of parabolic reflector radiation pattern  
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Detailed Design 

Solidworks wind loading simulations 
on full ground station (left) and on 
Yagi antenna (right). 
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System Layout 
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System Layout 
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System Layout 
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Bill of Materials 
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Bill of Materials 

Rotator Assembly 
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Bill of Materials 
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Bill of Materials 
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Bill of Materials 
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Prototyping/Testing 

GNU Radio flowgraph for FM Radio 
demodulation with LimeSDR. 

Validates systems integration of antena, SDR and software. Can be modified to 
receive (and in transmit) digital data when modulation method is determined! 
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Prototyping/Testing 
 

Standing Wave Radio Test 

-  SWR = measure of impedance mismatch 
between antenna and feed line. 

-  Represents amount of RF energy “reflected” 
when transmitting 

-  Measured with Vector Network Analyzer (VNA) 
 

Measured Yagi SWR = 1.49 : 1 
 
Represents 4% of total transmitted RF energy 
reflected, or antenna efficiency of 96%. 

Measuring Yagi SWR using NanoVNA 
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Plan for Final Prototype 

➢  Full systems integration and validation of UHF subsystem.  
○  Antenna 
○  Transceiver and front-end components 
○  GNU Radio signal-processing codes for transmitting and receiving digital signals 

on UHF. 
 

➢  Testing, validation, and integration of rotator subsystem. 
○  Components should arrive in time for Expo, if not for DDR. 
○  Short test period. 

 
➢  Final prototype - Demonstrate that system can track and receive signals from passing 

satellites during Design Expo. 
 

➢  “Phase 1” complete 
○  Subsystem design decisions finalized 
○  Hand-off plan for future students 
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Thank you! 

The SpudNik-1 CubeSat Ground Station 
team would like to thank project PI Dr. 
Grant McSorley, technician Mr. Justin 
Perry, course instructors Mr. David 
Taylor and Dr. Bishnu Acharya, 
procurement liaisons Mrs. Janice Murphy 
and Mr. Wayne Simmons, IT technician 
Mr. Jeff MacDonald, and members of the 
PEI Amateur Radio community: Mr. Chris 
Vessey, Mr. Brent Taylor, Mr. Bill 
McMaster, and Mr. Bernie Cormier, as 
well as CSA CCP sat communications 
specialist Mr. Peter Kazakoff. 
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Backup Slides 
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Detailed Design 

Link Budget 
 

UHF Uplink UHF Downlink S-band Downlink 

Figure of Merrit (G/
T) 

-21.3 dB/k -9.1 dB/K 

Modulation Method GFSK GFSK DQPSK 

System Margin (Eb/
No) 

17.9 dB at  
19200 kbps 

14.8 dB  
at 19200 kbps 

System Margin 
(SNR) 

16.1 dB  
at 19200 bps 

12.8 dB  
at 19200 kbps 
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Filter Types 


