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e Komplex sinusoid fliggvény
e Ezzel fogunk lekeverni



https://docs.google.com/file/d/1eaLLovx8AqfPRh1zPj0xbt1ixIirfcIo/preview




|Q demodulator

RF




Komplex jelek

Pozitiv és negativ frekvencia komponensek kiiléonbéznek
Pozitiv tartomanyban az LO feletti jelek

Negativ tartomanyban az LO alatti jelek

Frekvenciaban eltolt spektrum
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|Q modulator
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Hardver felépitése

nggma Software Defined Radio
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Red Pitaya STEMIab Block Diagram

6x PS_MIOx (SPI, UART) + 12C)

4x slow analog input, 2 x serial link
4x slow analog output [2)?;3 f[izﬁnM Up to 500Mbps
+5V,-3.3V 'S1!1SO"

Xilinx ZYNQ
XC72010

2x DAC
14bit@125MHz

16 single ended or 8 differental 10 lines, 9x User LED|| .
+3.3V 2x System LED|  interface
E1' JTAG'

Micro USB
Power
connector

5VI2A

MicroSD slot
'CN9'

USB-A OTG
Connector

100/1000 Base-T
Ethernetinterface
ETikL




Piacon levo eszkozok

DVB-T vevék (Realtek RTL2832U)
HackRF

LimeSDR

NI USRP

Red Pitaya




Piacon lévo eszkozok

BladeKr
HackRF One Ettus B200 Ettus B210 x40 RTL-SDR LimeSDR
Frequency TMHz-6GHz 70MHz- 70MHz- 300MHz-  22MHz- 100kHz-3.8GHz
Range 6GHz 6GHz 3.8GHz 2.2GHz
RF Bandwidth 20MHz 61.44MHz  61.44MHz 40MHz 32MHz  61.44MHz
Sample Depth 8 bits 12 bits 12 bits 12 bits 8 bits 12 bits
Sample Rate ~ 20MSPS 61.44MSPS 61.44MSPS 40MSPS  3.2MSPS  61.44MSPS (Limited
by USB 3.0 data rate)
Transmit -10dBm+ (15dBm  10dBm+ 10dBm+ 6dBm N/A 0to 10dBm
Power @ 2.4GHz) (depending on
frequency)
Price $299 $686 $1,119 $420 ~$10 $299 ($289 pre-order)

($650)
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GNU Radio

QT GUI Time Sink

Blokk alapu jelfeldolgozd library
Széleskorien konfiguralhaté blokkok
Koztuk a jeltovabbitas megoldott
Pythonban, C++-ban programozhaté
GNU Radio Companion: egyszert GUI

QT GUI Frequency Sink
Name: QT GUI Plot

FFT Size: 1.024k

Center Frequency (Hz): 0
Bandwidth (Hz): 10k




Példa - AM demod szoftverradioval

1. #include <math.h>

2. #include <stdio.h>

3.

4. int main ()

5. {

6. double i, g, s;

7. for(;;) //végtelen ciklus

8. {

9. i=( (unsigned char)getchar()-127); //beolvaséas
10. g= ( (unsigned char)getchar()-127); //interlaced I, Q
11. s=sqrt (i*i+g*q); //pillanatnyi amplitudd
12. putchar ( (unsigned char) (s+127)); //kiirés
13. }
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AM demod hianyossagok

e C(Csatornavalasztas
o Szlirés az elején (LPF)
o vagy lekeverés+szirées
e Decimalas & szlrés a végén
o ahanghulldm hangkartya mintavételi frekvenciajara illesztése

rtl sdr -s 240000 -f 118200000 -g 20 - | tcc -1m -run minidemod.c \

| sox -t raw -r 240000 -e unsigned -b 8 -c 1 - -t raw - rate 48000 \

| mplayer -quiet -rawaudio samplesize=l:channels=1l:rate=48000 -demuxer rawaudio
Read like this:
rtl sdr (acquires samples) | minidemod (demodulates) \

| sox (low pass filter + decimation) | mplayer (audio output) °



Koszonjuk a figyelmet!

Kérdések?




