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Kako dela?

Vhod iz antene je filtriran in podan na ADC
converter (RTL2832U). Izhod je poslan na
USB racunalnika.

v W2

Filtriranje, demodulacijo in procesiranje
opravimo na racunalniku.
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Kaj potrebujemo?

racunalnik z 1.0 GHz+ CPU
DVB-T tuner, ki vsebuje RTL2832U Cip
anteno

v W2

posebne gonilnike

Software
SDRSharp
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rimer nekaj kompatibilnin DVB-T

tunerjev

vID PID tuner device name

0x0bda | 0x2832 | all of them|Generic RTL2832U (e.g. hama nano)

0x0bda | 0x2838 |E4000 ezcap USB 2.0 DVB-T/DAB/FM dongle

Ox0ccd | 0x00a9 |[FCO012 Terratec Cinergy T Stick Black (rev 1)

Ox0ccd | 0x00b3 |FCO013 Terratec NOXON DAB/DAB+ USB dongle {rev 1)
0Ox0ccd | 0x00d3 |E4000 Terratec Cinergy T Stick RC (Rev.3)

0Ox0ccd | 0x00e0 |E4000 Terratec NOXON DAB/DAB+ USB dongle {rev 2)
0x185b | 0x0620 |[E4000 Compro Videomate US20F

0x185b | 0x0650 |[E4000 Compro Videomate USS0F

Ox1f4d |0xb803 |FCO0D12 GTek T8O3

Ox1f4d | 0xcB803 |FCOO12 Lifeview LWVETDeluxe

0x1b80 | 0xd3a4 |[FC0013 Twintech UT-40

0x1d19|0x1101 |FC2580 Dexatek DK OWB-T Dongle (Logilink VGO002A)
0x1d19|0x1102 |7 Dexatek DK DWB-T Dongle (MSI DigiVvox? mini II V3.0)
0x1d19|0x1103 |FC2580 Dexatek Technology Ltd. DK 5217 DVB-T Dongle
0x0458  0x707f |7 Genius TWVGo DVB-TO3 USB dongle (Ver. B)
0xd393 FC0012 GIGABYTE |GT-U7300

0x1b80 | 0xd394 |? DIKOM USE-DWET HD

0x1b80 | 0xd395 |FCO012 Peak 102569AGPK

0x1b80 | 0xd39d |FCO012 SVEON STV20 DVE-T USB & FM
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Software - Drivers

Installation:
http://rtlsdr.org/softwarewindows

Na voljo tudi skripta ki namesti driverje.

rzadlg v TE— — l oy | = |_i:h]1

= | it

Driver E)  WinUSB (v6.1.7500.16385) = More Information
WinUSE (libusb-1.0)
libusb-win32
libushbk;

aaaaa

Install WCID Driver -



http://rtlsdr.org/softwarewindows

AL S NN WASY/A//7 TR ERRRRN NN
Software - SDRSharp

| > SDR# iz http://sdrsharp.com
» Paket ki ga prenesemo, je potrebno razpakirati
» Pozenemo SDRSharp.exe

v W2

Input |[MME] Microsoft Sound =

Output |[MME] Microsoft Sound =

T

T
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http://sdrsharp.com/

Sledenje letal
AIR TRAFFIC CONTROL

&

What my friends think I do What my mom thinks I do What society thinks I do

What pilots think I do What I think I do What I actually do



Letalski radarji

—— Transmitted Interrogation ;Z
e Generated Reply
Rotating Antenna SSR Transponder +
External Antennae +

Cockpit Control Panel



Monopulse secondary surveillance radar
(MSSR)

e Mode S
 TCAS
(Traffic Collision Avoidance System)
 ADS-B
(Automatic dependent surveillance —
broadcast)
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RADAR, MULTILATERATION AND DATA

AIRPORT ABC COMMUNICATION STATIONS ON GROUND AIRPORT XYZ
|
|
FLIGHT |
PHASES |
- —— - .A.l
TERMINAL AREA  ENROUTE EN ROUTE ENROUTE  TERMINAL AREA

(CONTINENTAL) (HARD TO REACH (CONTINENTAL)
OR OCEANIC)




Kaj je ADS-B?

GLONASS GALILEO
1090ES includes a 56 hit data field

m % % used to carry ADS-B information

4 / B e \\'\'\\I:\,\

L,
/

e
ADS-IN

ADS-B information is
\ derived from the onboard
EXTENDED (112 BIT) SQUITTER avionics navigation systems

8 bit
CONTROL

TO ATC
EXTENDED SQUITTER FACILITY
GROUND STATION



| Mode S \ ‘ADS-B-Out \ | ADS-B-Outl | ADS-B-In \

Interrogated data Broadcast Data Broadcast Data Received Data

AN

Mode A/C Elementary and
Mode S Enhanced Mode S

DO-260-like DO-260B
Extended
Squitter * Position
» Velocity
Position - Flight ID
Velocity - SIL/SDA
Flight ID » Length/Width
» Mode A code

ADS-B/CDTI
Applications

Near Term
- AIRB

- EVApp

- |ITP

- SURF

_.::-h-"""‘ .~
—_ -
-+ ==

rd ‘
Altitude Lﬁ‘ght ID

Code | Selected Alt TAS
Aircraft Mach Number IAS
Address Magnetic Heading GS
Roll Angle VS
Tracl{lnngle
Track Angle Rate

* Emerg Code

* NIC

* NACp/NACv

- Geo Altitude

« TCAS data

* GPS Ant Offset
+ more....

Future
M
- SURF-IA

ADS-B:
- Mode-S; 1090Mhz (replies + broadcast) in 1030 Mhz (interrogation)



Sporocilo dolgo 112 bitov

BIN format: 10001101010010000100000011010110001000000010110011000011 01110001110000110010110011100000010101110110000010011000

HEX format: 8D4840D6202CC371C32CE0576098

Bit from ‘ Bit to

1

33

&89

]

8

32

88

112

‘ Abbr.
DF
CA
ICAO24
DATA

PC

‘ Name
Downlink Format
Message Subtype
|CAQO aircraft address
Data frame

Parity check



ADS-B Data

DF | TC

17 lto4
17 S5to8
17 9to 18
17 19

17 20to0 22
17 23

17 24

17 251027
17 28

17 29

17 30

17 31

‘ Content

Aircraft identification
Surface position

Airborne position (Baro Alt)
Airborne velocities
Airborne position (GNSS Height)
Test message

Surface system status
Reserved

Extended squitter AC status
Target state and status (V.2)
Reserved

Aircraft Operation status

DF = Downlink Format. Za ADS-B sporocilo mora biti vrednost dec. = 17
TC = Type Code (znotraj enega podatkovnega okvirja) in nam pove kje se

nahajajo dolocene informacije.



Sprejemanje v praksi

LSE RTL1090 - (c) jetvision.de -B:101 BETA

e RTL 1090 1090.000 MHz stor
 Plane Plotter

EaiplanePlotter from COAA - Dutline chart -8 x|
Fle View Process Options Review Help
= LIRas! x O @ @ O B fircfe Flght DO ® T W

For Help, press F1 1S3L0/13510 14:29:43UTC



OPEN RTL1090 - (c) jetvision.de - B:161 X X

109 O‘. 0 OO MHz Sl e ] ol ; : 2 % >
: Nationalpark 7 SN R %ﬁ : ‘)-) < o
Hohe Tt GE%Z ~ I ‘Szomba‘t\b-ely Székesfehérvar
= =3 si6fok

N

=
§K

lagenfurt”
SO : 5

Treg%izisro % \

Venice
(0]

Porec OPatijad oRijeka
o]

oRoVinj Croatia
PL(J)Ia

Google

1{SPI AUA1521 .NO-REG

List | Table RTL1090 homepage
310 540 =N L
93 871/sec THR:-76db [11] Port:31001 AJC: 60 R8207-00000001



Smeti v zraku

| L9-66 506F62

' Slovenian Territorial Defence Force
Slovenia Military
Pilatus PC-9 M PC9
Altitude: Vertical Speed: Speed: Heading: Distance: Squawk: Engines:
3955 m 2402 Single turbo

Species:  Wake Turbulence:
Landplane Light

Route:
Aircraft is not transmitting its callsign
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Poslusanje ATC
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Civillan Alrcraft Radio Band

ARINC My

Mavigational Ajr Traffic Ajr Traffic Airline Internal Air Traffic Band

Ajdls Control Special Uze Control Communications Cantrol 136-
108-118 118-122 1221236 1236-128 8 1258.5-132 132135975 136975

108 112 118 122 124 128 132 137
[ special Use (Unicom, Mutticom, Flight Service Station, CTAF) [ ] Arline Cperations,
including ARIMNC

I ravigational Aids Bl ~ir Traffic Control B Mew Band; Mixture of Air Traffic

Cantrol & Airline Operations
Copyright 2005, 2010 Matthewy Hurst Al Rights Reserved  Diagram Mot to Scae

Approved ATC frequencies for: vACC Slovenia

Callsign Position Name Frequency
LILA CTR Ljubljana Center (main frequency) 131.27
LJILA_|_CTR Ljubljana Information 118.47
LJILA U CTR Ljubljana Center (upper airspace) 128.87
LJL) APP Ljubljana Approach 135.27
LJL)_ATIS Ljubljana ATIS 128.17
LJLJ_GND Ljubljana Ground 121.62
LJL) TWR Ljubljana Tower 118.00
LIMB_APP Maribor Approach 119.20
LIMB_TWR Maribor Tower 134.30
LIPZ_APP Portoroz Approach 124 87

LIPZ_TWR Portoroz Tower 128.80



