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2. GNU Radio and USRP
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USRP&= software radioE St=J| f8 high speed USBJ|EtS] EXIZ M 4 Il high
speed digital to analog converter2 4 Ji2| high speed digital to analog converter,
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3. Amplitude Modulation
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% 1. Modulation Processing Block.
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3.2 Amplitude Modulation with Large Carrier (DSB-LC or AM)

S —> Moduator —> () =(f()+ 4. )cosw,t
t = f(t)cosw,t+ A4, cosw,t
c(t)=4, cosw,t

P

DSB-LCEIAI2 DSB-SC (Suppressed Carrier) A0 large carriers HollF=
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g 2. DBS-LC Modulation Process.
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3.3 Demodulation of modulated signal

DSB-LC 4152 demodulationtil= =2 envelope detection&2 80| 0|& & =4I,
0lXd 2 modulated signalE diode ¥ RC 322 SIAIH 22 gt envelope=2
detectiondtOd original signal2 =-+0ot= 2&0|Ct. software signal processingtl A=
magnitude processingS =0l demodulationolHl & Ct.

4. AM Receiver
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18 3. AM Receiver Signal Process.
4.1 USRP Block
USRP2 RFEFS Soll Radio SignalE #=&lot)| Pl M= interface2&0| & R0otL.

USRPE &&ot)| ?gt == s £C

ﬂj)*

src = usrp.source_c ()

src.set_decim_rate(usrp_decim)

subdev = usrp.selected_subdev(src, pick_subdevice(src))
usrp.tune(src, 0, subdev, 1107e3+64000)

USRP Rx path interface2 H&ol= JlsS St Ol “_c’
plerE ol0|etth. USRPLHE 2l ADC sampling rate=

usrp.source_c() &=
= complexi G0l &

- rir

S22 usrp.tune() &4E 0l&0dH center frequencyE settingdltHl =0 &%
olxF & 229 o|0l= Ctsk &L

usrp.source_x.tune(u, chan, subdev, target_freq)
Parameters u: instance of usrp.source_x*
chan: DDC number
subdev: daughterboard subdevice
target_freq: frequency in Hz
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?l sample sourcelMd= 1107khz+64khzE€ =& Fllx= A& AEHOICH. OFeH
22 sample sourcedt ASHE [ USRPE Edl EUH 2= signalE frequency
domaintilAl = Z&LUIC
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18 4. Signal from USRP in frequency domain. Frequency centered at 1171khz.

4.2 Digital Down Converter (DDC) Block
USRPE Zol 64Mhz& sampling= signal2 DDCJIsS ol= gr.freg_xlating_fir_ccf()

842 Soll down converting& Hl &I CF.

gr. freq_xlating_fir_filter _xxx (decimation, taps, center_freq, sampling_freq)
Parameters decimation: integer

taps: depends on function

center_freq: double

sampling_freq: double

ar.freg_xlating_fir_ccf() &f+= WEE 22 frequency translation, FIR filter,
=L Ol Jls= Soll &ot= channel2 @822

selectionat ) wide bandwidth input2 narrow band signalZ decimatedtH = Ch.

decimation UHE = 2HGtH EC

‘_ccf’= complex input complex outputS 2| 0| &HCF.

channel_coeffs = gr.firdes.low_pass (1, if_rate, 8000, 1000, gr.firdes.WIN_HANN)
ddc = gr.freqg_xlating_fir_filter_ccf (if_decim, channel_coeffs, 64000, if_rate)

?l sample sourcellilM= =& FLI+E 64khzZ & &S] sampling_freq 265khz,
cutoff_freq 8khz, transition_with 1khz@! Low Pass Filter (LPF)2t H =D} 4 Q!
decimation Sl ZIESE2 2= 64khz& samplingE signal0l LI A = CF.
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Otel &2 DDCE sutset &Al3 2 frequency domainOl M2l 2&0I|Ch.
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18 5. Post—DDC Signal in frequency domain.

cutoff_freq® transition_with& 22t 8khz, 1khz& & &dl= 0/ = AM Radio2 CHH
Z (0| 9khzO|2J| [MH=0|Ct.

4.3 Magnitude Block

DSB-LCEAI] AM signal& demodulation otJ] foHA =Z envelope detection=2
HXIA =Lt software frequencyOil A= magnitudeE Sofl 22 WE =S =0t = L.
OlH AtE &= &=t gr.complex_to_mag()O0ILCt.

magblock = gr.complex_to_mag()

gr.complex_to_mag() &=+= complex S|gnaI° 8tO} float& A2 magnitudeS

XBdOE LHC’LHL Q%I-

demodulation0l E 2 Al original signal0l SR H = C}.

4.4 LPF Block
MagnitudeE HH =& & original signalfilAd 228 2
CHE B &D1D] Ao LPFE 01 Z8tCE. gr.fir_filter_fff() &==2JF 1 I&= oA = CF.

ar. fir_filter_xxx (decimation, taps)
Parameters  decimation: integer
taps: depends on function

ar.fir_filter_fff()= float €4!°| SignalS 2/ B0l low pass filter?t decimationS

5



Communication Systems and Circuits Lab.
GNU Radio 2008 E} o8t 973 T233 2008-07-25 )&+

2ot floatHAICZ LHELHAH = L.

audio_coeffs = gr.firdes.low_pass (1.0, demod_rate, 9e3, 4e3, gr.firdes.WIN_HANN)
audio_filter = gr.fir_filter_fff (audio_decimation, audio_coeffs)

% sample sourcelil M= sampling_freq 64khz, cutoff_freq 8khz, transition_with
4khzQ! Low Pass Filteret HI£=J} 2 @I audio_decimations XLIHAN ZESHO=Z
32khzZ sampling& signalOl =& & Ct. Otel 1182 audio_filter= S 1tet signal2

frequency domaintil A2l 2&0ICEH.
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& 6. Post-LPF Signal in frequency domain.

£ &= sound signalll volumes & &SI ol A= gr.multiply_const_ff() &+
Ol = stCt.

volumecontrol = gr.multiply_const_ff(.5)
gr.multiply_const_ff() &%= float& 49 constant signals && &0 3J|E =J¢
ANHA float&daloz Z2H6IH SCH Ol H U signale= sound_sink() &+ Sl

M0

PC2l sound cardZ 22T PCet HZE AIlHE &S signal2 =2 = U
EICF,
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