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Reasons for Beast vs Airspy Test 

• This past year has introduced the Airspy with 
ADS-B software that runs on a low-power Linux 
Computer 

• Because the Airspy is cheaper that the Mode S 
Beast (hereafter referred to as “Beast”), I wanted 
to see if the Airspy was a viable alternative to the 
Beast 

• So I put together a test of the two devices and 
researched the costs of Beast and Airspy ADS-B 
systems 



Beast vs Airspy Test 

• The test simultaneously runs both the Beast and the Airspy 
from the same RF source using Odroid computers 

• Unfortunately, I don’t have two Odroid XU4s - so I used an 
Odroid XU4 for the Airspy (as it has the most powerful 
processors) and an Odroid U3 for the Beast 

• The test did not enable Mode A/C on either device as this 
this data is really only useful for Plane Plotter applications 
and it creates a huge volume of data to record 

• See the Cable Setup page which shows how the Odroids are 
connected to the Beast and the Airspy 

• See the Configuration Data page which has the Hardware, 
Firmware and Software Configuration Data 



Cable Setup 

Mode S 
Beast 

Mini-Circuits 
ZAPD-2-S+ 
Power Splitter 

DPD Productions 
ADS-B Antenna 

Mini-Circuits 
VBFZ-1065-S+ 
Band Pass Filter 

AirSpy 

Odroid XU4 Odroid XU3 

Bury-FLEX 
Low-Loss Coax 

RG402 Coax – 15 cm RG402 Coax – 15 cm 

USB Cable 
USB Cable 



Configuration Data 

Beast 

Mini-Circuits 
1090 MHz Splitter 

Airspy 

Odroid U3 

Odroid XU4 

Mini-Circuits 
1090 MHz Filter 

A 
n 
t 
e 
n 
n 
a 

Beast hardware version 1.1 with Firmware 1.42-019 
Airspy Original with Firmware  NOS v1.0.0-rc5-0-g648c14f 2015-05-20 
Mini-Circuits Splitter ZAPD-2-S+ 
Mini-Circuits Filter VBFZ-1065-S+ 
Antenna DPD Productions ADS-B Vertical Outdoor Base Antenna 
Antenna to Filter cable is a 40 foot Bury-FLEX Low-Loss Coax 
Same length, manufacturer  and type of cable used to connect the Splitter 
with the Beast and Airspy (RG402 Coax – 15 cm) 
Odroid U3 – modemixer2 - v.20150628 
Odroid XU4 – modedeco2 - v.20150628 



Beast Configuration 

• The Beast is connected to an Odroid U3 via a USB 
2.0 port on the Odroid 

• The Odroid U3 has modesmixer2 running which 
reads the Mode S Frames from the Beast, 
forwards the data to decodeadsb and provides 
graphical and textual metrics regarding the data 

• The Odroid U3 has decodeadsb running which 
reads data from modesmixer2 , records the Mode 
S frames, forwards the data to Plane Plotter and 
calculates metrics regarding the data 



Airspy Configuration 

• The Airspy is connected to an Odroid XU4 via a 
USB 3.0 port on the Odroid 

• The Odroid XU4 has modesdeco2 running which 
decodes the digital signals into Mode S Frames, 
forwards the data to decodeadsb and provides 
graphical and textual metrics regarding the data 

• The Odroid XU4 has decodeadsb running which 
reads data from modesdeco2, records the Mode 
S frames, forwards the data to Plane Plotter and 
calculates metrics regarding the data 



Starting the Beast and Airspy Test 

• The Beast and the Airspy are started by a “hand” using 
a telnet session and start within 2 seconds of each 
other 

• The logs from decodeadsb confirm this: 
– Beast Program Start Time = GMT Time =   Sunday    

November  29, 2015 17:41:39.369 
– Airspy Program Start Time = GMT Time =   Sunday    

November  29, 2015 17:41:38.630 

• With the software starting almost simultaneously, the 
metrics can be easily compared 

• Screen shots are recorded within a few seconds of each 
other so that the data can be easily compared as well 



During the Test 

• Screen shots are taken, from both the Beast 
and Airspy, showing: 

– The graphical and textual metrics from 
modedeco2 / modemixer2 

– Plane Plotter display 

– Odroid Processor Utilization Rates 

– decodeadsb running metrics 

 

 



Beast Initial Web Page Chart 



Airspy Initial Web Page Chart 



Beast Initial Web Page Stats 



Airspy Initial Web Page Stats 



Beast Plane Plotter 



Airspy Plane Plotter 



Beast Processor Utilization 

With the Beast, the CPU utilization is very low because the Beast processes the 
digital signals into Mode S Frames. 



Airspy Processor Utilization 

With the Airspy, the CPU utilization is very high because the CPU processes the 
digital signals into Mode S Frames. 



Beast decodeadsb Metrics 



Airspy decodeadsb Metrics 



After the Test 

 
• Screen shots are taken, from both the Beast and Airspy, 

showing: 
– The graphical and textual metrics from modedeco2 / 

modemixer2 
– decodeadsb running metrics and final metrics 

 
• After the test, the data recorded by decodeadsb is then 

– Plotted using Google Earth which graphically shows all of 
the recorded flights 

– Plotted using gnuplot which graphically shows Mode S and 
ADS-B metrics 

 



Beast Final Web Page Chart 



Airspy Final Web Page Chart 



Beast Final Web Page Stats 



Airspy Final Web Page Stats 



Beast Metrics – First Set 



Airspy Metrics – First Set 



Beast Metrics – Second Set 



Airspy Metrics – Second Set 



Beast Google Earth Plot #1 



Airspy Google Earth Plot #1 



Beast Google Earth Plot #2 



Airspy Google Earth Plot #2 



Beast Graph #1 



Airspy Graph #1 



Beast Graph #2 



Airspy Graph #2 



Beast Graph #3 



Airspy Graph #3 



Beast System Cost 

• The Beast costs 284 Euro Assembled = $300 

• It can be combined with a Raspberry Pi 2 ($40) 
+ microSD ($12 ) + Case ($10) + Power supply 
($10) for satisfactory performance (Total = 
$72) 

• Total cost = $372 

• The cost does NOT include the cost of an 
Antenna 



Airspy System Cost 

• The Airspy costs $200 

• It needs to be combined with a powerful 
multi-processor microprocessor such as an 
Odroid XU4 ($76) + microSD ($12) + Case ($8) 
(Total = $96) 

• Total Cost = $296 

• The cost does NOT include the cost of an 
Antenna 



RTL-SDR System Cost 

• The RTL-SDR costs $25 

• Can combine with a Raspberry Pi 2 ($40) + 
microSD ($12 ) + Case ($10) + Power supply 
($10) for satisfactory performance (Total = 
$72) 

• Total cost = $97 

• The cost does NOT include the cost of an 
Antenna 



Beast – Summary Impression 

• The Beast receives about 35% more Good 
Mode S Frames 

• The Beast’s Range is better (see Google Earth 
plots and modesdeco2/modesmixer2 charts) 

• The cost difference is relatively small as the 
Beast System costs $76 or 25% more than the 
Airspy System 



Airspy – Summary Impression 

• It is a good idea to buy an Airspy if you want to “spy” 
on a variety of RF frequencies and only want to 
periodically obtain ADS-B data 

• Despite having a very powerful microprocessor 
performing the digital signals to Mode S Frames 
conversion, one of the processors was running at 98% 

• Errors were sporadically logged by modesdeco2 that it 
lost data 

• The Airspy is a good solution but the Beast is a much 
better solution for a dedicated ADS-B data receiver  



Linux Computer Cost Comparisons 

• Caveat: 
– I am not an employee of Odroid, they did not give me anything, they haven’t paid me anything 

• Raspberry Pi 2 ($40) + microSD ($12 ) + Case ($10) + Power supply ($10) (Total = 
$72) 

• Odroid XU4 comes with a power supply ($76) + microSD ($12) + Case ($8) (Total = 
$96) 

• For $24 more you get a computer running twice as fast with twice the number of 
processors 

• I have several different Odroids (XU, XU3 Lite, XU4, C1, U2, U3)and all of them 
have been solid performers except for the C1 
– The only “problem child” was the C1 when it was first introduced as Odroid unsuccessfully 

tried to speed up the microSD 
– It took about 3 weeks for Odroid to fix the problem 
– Since the Odroid fixed the problem, it has done fine 

• If you aren’t using the Raspberry Pi I/O header then the Odroid is worth the extra 
$24 
 
 
 
 


