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SIGNAL DEMODULATION FOR THE SECONDARY RADAR CHANNEL  

OF ADS–B SYSTEM 

Aircraft flight safety is largely dependent on the performance of systems having 

various purposes. One of the systems is ADS-B intended for air traffic management by 

constructing trajectories of aircraft motion with efficient use of airspace. The analysis 

of main methods of designing the equipment, demodulating and decoding the signals 

in data links is therefore a relevant objective which can increase the efficiency of air 

transportation at the required level of flight safety.    

Key words: ADS-B, systems of symbol synchronization, quadrature demodulator, 

quadrature signal, hardware-software receiver, preamble detector. 

 

        -

   -       -

   .      -

  ,     -

         -

     .     -

          

 ,    ,      . 

          

        -

    ,    -

       ,    

  .      -

      , 



,       -

   ,    . 

       , -

      ,  

  [    . URL: 

http://www.aviadocs.net/icaodocs/Docs/9854_cons_ru.pdf]. 

    «    

   (2009−2020 .)»   

: 

-       ; 

-      -

; 

-       , 

      CNS/ATM  . 

  CNS/ATM (Communications, Navigation, Surveil-

lance/ ir Traffic Management) – , , /  -

 ,        

          

,   .     -

         -

        -

  ,     ,   

  [ , 2008].      -

  –       -

   ,     ;  -

   ,  ;  

       -

 и . 1. 

 



 

и . 1.   NS/  

   CNS/ATM  [ , 2003]: 

.        

        -

  ,   -

,    ,    ,    

 . -      

(  S )      «  – », 

          -

  .     (ATN) 

        



       -

      «  – »  

«  – ». 

.       

( )         -

          -

  .       

   ,   

  .    -

-   ( )     -

       ( ). -

    ( , GPS)   

  -  ,    -

           -

    [ , 2015]. 

.    -   -

     .     S, -

          

      .   

 (ADS)      ,   -

 . ADS –  ,     -

       ,   

  .  ,    -

       .  -

    .   -

  «  – »       

      -

   ,       

 ,       -

,        ,  



     .    -

,          

,      , ADS  

    ,     -

 ,           

  ,       

 . 

        CNS/ATM,  

   ADS-B    -

 ,   ,  ,   

       -

 .         , 

   ,    - -

 :  PXI 1062,     NIPXI5600  

Ц  NIPXI 5142  SDR ё     R820T  Ц  

RTL2832. 

     ADS-B  PPM (pulse position mod-

ulation).        -

   0  1      -

.    0  1  ,  -

   .  и . 2, 3  ,  -

       1  0. 

 ,     ,    -

  ,  0  1. 

 

 -1,5

-1

-0,5

0

0,5

1

1,5

1 2001 4001 6001 8001

1 



и . 2.   1 

 

и . 3.   0 

    ADS-B ( и . 4)   -

   . 

 

 

 

 

 

и . 4.     ADS-B 

 

        . 

      -

  ,       ( , -

  . .). 

      - -

  (SDR).  −    PXI 1062,   -

  NIPXI5600  Ц  NIPXI 5142;  −   SDR ё  

   R820T  Ц  RTL2832.    

ё        -

,         . 

        Lab-

View 2010.      и . 5. 

 

-1,5

-1

-0,5

0

0,5

1

1,5

1 2001 4001 6001 8001

0 

0.0 0.5 1.0 3.5 4.5 8.0 9.0 

1 0 0 0 0 0 0 1 1 1 1 1 

8.0 

BIT 1 BIT 2 BIT 3 BIT 4 
BIT 
 N-1 BIT N 

Time (s) 

 
   

56  112 s 



 

 

 

и . 5.    ADS-B 

 

   : 

. . –  ;  –     

 ;  –    ;  –  

  ;  – ;  –  -

;  –   . 

       

,     .    

       0  1  

 .        -

,    ,    -

 ,      ,   -

      .  -

     ,   ,  

 .      -

 ,      0  1 -

    .    , -

       -

 .    ё   ,    -

    0  1,  -

 . 

  и . 6      . . -

    ADS-B,   ,     -

     [ , 2000]. 

 
 

 
      

I(t) 

Q(t) 



 

и . 6.      

,     ,   -

    ,    -

      .  и . 7 

        . 

        -

      ,     -

  [ , 2012]. 

 

 

и . 7.        

 

,   ,   и . 8,  ё -

   и . 9. 

0

0,2

0,4

0,6

0,8

1

1 101 201 301 401 501

-0,6

-0,4

-0,2

0

0,2

0,4

0,6



 

и . 8.       

 

 

и . 9.     

 

 и . 10        -

 ( ).    ,   -

 – .   ,       

   .    -

  .        -

 ,        -

.       -

  .       -

     . 

 

0

10

20

30

40

50

60

70

1 101 201 301 401 501

0

10

20

30

40

50

60

70

1 101 201 301 401 501



 

и . 10.       

 

 и . 11     ,  -

       . 

 

 

и . 11.    

 

       ADS-B 

( и . 12). 

 

и . 12.   ADS-B 

 

        и . 

13,      ,  

-0,4

-0,2

0

0,2

0,4

0,6

0,8

1

1,2

0

0,2

0,4

0,6

0,8

1

1 11 21 31 41 51 61 71 81 91

0

0,2

0,4

0,6

0,8

1

1,2

1 9

1
7

2
5

3
3

4
1

4
9

5
7

6
5

7
3

8
1

8
9

9
7

1
0
5

1
1
3

1
2
1

1
2
9

1
3
7

1
4
5

1
5
3

1
6
1

1
6
9

1
7
7

1
8
5

1
9
3



          -

  ,      -

 ADS-B. 

 

 

и . 13.    

 

       -

  ,      , -

     ADS-B. 

       -

 ADS-B    LabView 2010,     

     , -

  SDR ё : SDR    PXI 1062,  SDR   

ё     R820T  Ц  RTL2832.  -

        

   ,   ,   ,   -

   . 

  

1. чка ев . .    NS/     / . . -

, . .   .;  . . . . .: , 2003. 415 .  

2.    .// Doc. 9854- N/458, 1-  . 2005 . 

93 . // [Э  ]. – 

2005.  URL: http://www.aviadocs.net/icaodocs/Docs/9854_cons_ru.pdf (  : 

31.01.2018). 

0

0,2

0,4

0,6

0,8

1

1,2
1

1
1

2
1

3
1

4
1

5
1

6
1

7
1

8
1

9
1

1
0
1

1
1
1

1
2
1

1
3
1

1
4
1

1
5
1

1
6
1

1
7
1

1
8
1

1
9
1



3. Е хи  . .        

      //   

 . 2015. № 221(11). . 18−26. 

4. Иваще к  . . : . .    « -

» / . . , . . . :  . . . , 2012. 72 . 

5.  CNS/ : .  / . . . . 2-  ., .  . -

:  , 2008. 103 . 

6. Фее  К.   . .:   , 2000. 514 . 

 

Reference 

1. Bochkarev V. V. Concept and NS/  systems in civil aviation / V. F. Kravcov, G. A. 

Kryzhanovskij et al.; ed. by G. A. Kryzhanovskij. M.: Akademkniga, 2003. 415 p.  

2. Global ATM Operational Concept.// Doc. 9854-N/458, 1st edition. 2005. 93 p. // [Elec-

tronic source]. – 2005.  URL: http://www.aviadocs.net/icaodocs/Docs/9854_cons_ru.pdf (accessed 

date: 31.01.2018). 

3. Erohin V. V. Aircraft trajectory control while optimizing a navigation session through 

automatic dependent surveillance // Scientific Bulletin of MSTU CA. 2015. № 221(11). P. 18−26. 

4. Ivashhenko P. V. Radio automatics: textbook for the course «Radio automatics» / P. V. 

Ivashhenko, V. A. Goloshhapov. Odessa: ONAT n.a. A.S. Popov, 2012. 72 p. 

5. CNS/  systems: textbook / V. A. Kazakov. 2nd ed., arranged and add. Ulyanovsk: 

Ulyanovsk Civil Aviation Institute, 2008. 103 p. 

6. Feer K. Wireless digital communication. .: Radio i svjaz', 2000. 514 p. 


