3aHaTtue Ne 3. UccnepoBaHue WyMOB U UCKaXeHWIA LMDPOBOro curHana

npuHumnos LIOC B cpege GNU Radio

MopsaoK BbINONHEHUS padoThl.
YCTaHOBUTb M 3anyCTUTb CPeAY BU3yanbHON paspaboTky.

3HaKOMCTBO C nporpamMMHo-onpeaensemon paguocuctemon (Software-defined radio - SDR)
HackRF u co cpepon BusyansHoro nporpammupoBanns GNU Radio Companion. U3yyexne

Bnok-cxema aHanusatopa cnektpa: B cpege Gnuradio cosaainTte 6rok-cxemy, n3obpaxeHHyo Ha
CKpUHLLOTE Hke. MpoBepbTe paboTocnocobHOCTL COBpaHHOM CXEMbI, 3anyCTUB ee 1 NOCTPOUB
CNEKTP BXOAHOTO CUrHana

Options
ID: top_block

Generate Options: WX GU|

Variable

Signal Source
Sample Rate: 32k
Wawveform: Cosine
Frequency: 1k
Amplitude: 1
Offset: 0

ID: samp_rate

Throttle

# Sample Rate: 32k

Value: 32k

WX GUI FFT Sink
Title: FFT Plot
Sample Rate: 32k
Baseband Freq: 0
Y per Div: 10 dB
¥ Divs: 10
Ref Level (dB): O
Ref Scale (p2p): 2
FFT Size: 1.024k
Refresh Rate: 15
Freq Set Varname: Mone

HaununTe ¢ 6nok cxembl 13 3agaHns 2. [lobaBbTe BUPTYanbHbIi ocuunnorpad (Scope Sink)

Kak n3meHsTCS nokasaHust aHanuaaTopa cnekTpa v ocuunnorpadga npu 3MEHEHUN TUna AaHHbIX
c complex Ha float?
YTo NpounsonaeT npu 3agaHnuv oTpuLaTenbHbIX YacToT u Thna AaHHbIx float? Yto nponsoinget npu
3aaHny oTpULaTenbHbIX YacToT v TUna AaHHbIX float?
Cobepute Briok cxemy, n306paXEHHYHO HIXE.

Options
1D: top_block
Generate Options: WX GUI

Noise Source
Noise Type: Gaussian
Amplitude: 1
Seed: 0

Variable
ID: samp_rate
Value: 1M

10.
1.

Throttle
Sample Rate: 1M

—— | v Divs: 10

WX GUI FFT Sink
Title: FFT Plot
Sample Rate: 1M
Baseband Freq: 0
¥ per Div: 10 dB

Ref Level (dB): O
Ref Scale (p2p): 2
FFT Size: 1.024k
Refresh Rate: 15

Freq Set Varname: MNone

3anyctute 6rok-CxeMy Ha BbIMONHEHWe W CAENaNTe CKPUHLLOTbI NPK BKITIOYEHHOMN 1 BbIKMHOYEHHO

onuyuu Average (ycpeaHenue). CaenaiiTe BbIBOS O CNEKTPasibHOM COCTaBe LyMa.

[lo6asbTe B cxemy 6nok Low Pass Filter, a Takke asa 6noka Slider ans nameHeHus napameTpos
dunbTpa YactoTa cpesa (filter's cutoff frequency) 1 WwupnHbl nepexogHo nonoce! (transition
width). YctaHosute B 6noke Slider 3HaueHus N0 ymonyaHuio paBHbIMK samp_rate/8,
MWHUManbHoe 3HaveHue - samp_rate/1000, a makcumansHoe - samp_rate/2, n 1000 otcyeToB

(Steps).

W3meHss napameTpa unbTpa, caenante HeCKOIbKO CKPUHLLOTOB.
Ortkpoite gucnetyep 3agaq Windows 1 oueHnTe 3arpyaky npoleccopa npy M3MeHeHum
napameTtpoB unbTpa. (Tranisiton width).




12. 3amenute brok Low pass filter, Ha high pass a 3atem band pass filter. lMocne 3ameHbl 6roka
BbINOSHWTE NYHKT 9.

OnucaHune ncnonb3yembix B paboTte 6n1okoB

C poKymMeHTauuel K ucCnonb3yembiM Ornokam MOXHO —CaMOCTOSITENIBHO — O3HAKOMUTBLCS,
BOCMOJb30BABLUMCh CMPaBKOM K NporpaMmme B MeHio Help > Help ( unu Haxas knasuwwy F1 B OTKpbITON
nporpamme).

Signal Source

Output Type
Sample Rate
Waveform
Frequency

Amplitude
Offset
Used to generate a variety of signal types: Sine, Cosine, Square, Triangle and Sawtooth.

Signal Source Properties: Signal Source

Sample Rate: 32k
Waveform: Cosine
Frgqugm: 1k - F-a raI'IIEIEEFS.:
Amplitude: 1 )
Offset: 0 ID |_gr_sig_5n urce_x_0
Output Type | Complex = |
Sample Rate
Waveform I.CDSiI'iE |
Frequency
Amplitude
Offset
Error Messages:
Source - out(0):
Portis not connected.
Documentation:
— cin cAurrg r —
| Cancel || oK
Output Type

Specifies the data type of the output.

Complex || Output is complex-valued.



http://www.ece.uvic.ca/~ece350/grc_doc/ar01s02s01.html#d0e423
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s02s01.html#d0e452
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s02s01.html#d0e462
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s02s01.html#d0e501
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s02s01.html#d0e511
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s02s01.html#d0e521

Float Output is real-valued.

Int Output is a 32-bit integer.

Short Output is a 16-bit integer.

Sample Rate

Type: real

Specifies the output sample rate.
Waveform

Specifies the output waveform.

Output is a constant value equal to the Amplitude parameter plus the Offset parameter. Note
Constant || that Amplitude is only real while Offset can be complex. The Constant Source block provides
the same functionality.

Output is a sine wave with peak amplitude configured by the Amplitude parameter and average

Sine value set by the Offset paramater.

Output is a cosine wave with peak amplitude configured by the Amplitude parameter and

Cosine average value set by the Offset paramater.

Output is a square wave with peak-to-peak amplitude configured by the Amplitude parameter
Square || and the average value set by Offset + Amplitude/2. Note that in the Complex case, the
imaginary signal is simply another square wave that has been shifted by ninety degrees.

Output is a triangle wave with peak-to-peak amplitude configured by the Amplitude parameter
Triangle || and the average value set by Offset + Amplitude/2. Note that in the Complex case, the
imaginary signal is simply another triangle wave that has been shifted by ninety degrees.

Output is a positive-going sawtooth wave with peak-to-peak amplitude configured by the
Amplitude parameter and the average value set by Offset + Amplitude/2. Note that in the
Complex case, the imaginary signal is simply another sawtooth wave that has been shifted by
ninety degrees.

Sawtooth

Frequency

Type: real

Specifies the output frequency of the Signal Source. Note that aliasing will occur if the frequency is set higher than half of the
sample rate.

Amplitude

Type: real

Specifies the peak amplitude (Sine and Cosine) or the peak-to-peak amplitude (Square, Triangle and Sawtooth). When using the
Constant output, typically this is set to 0 and the Offset parameter is used.

Offset

Type: Complex

Specifies the offset that is added to the generated waveform.

Noise Source

Output Type
Noise Type

Amplitude
Seed
Implements a noise source. The distribution of the noise can be selected from various standard distributions.



http://www.ece.uvic.ca/~ece350/grc_doc/ar01s02s03.html#d0e586
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s02s03.html#d0e615
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s02s03.html#d0e644
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s02s03.html#d0e654

Noise Source # Properties: Noise Source
Moise Type: Gaussian -

Amplitude: 1
Seed: Parameters:
D analog_noise_source_x_0
Qutput Type Complex
Moise Type Gaussian v
Amplitude 1
Seed 4]

Error Messages:

Source - out(0):
Port is nok connecked.

Documenktation:

— noise_source_c —
makelar::analoa::noise tvpe tktvoe. Float ampl. lona seed=0) -
Cancel OK

Output Type

Sets the data type of the output stream.

Complex || Output stream is complex.

Float Output stream is real.

Int Output stream is 32-bit integer.

Short Output stream is 16-bit integer.

Noise Type
Selects the statistical distribution of the noise.

Uniform Selects a uniform distribution.

Gaussian || Selects a Gaussian distribution.

Laplacian || Selects a Laplacian distribution.

Impulse || Selects an Impulse distribution.

Amplitude

Type: real

Sets the amplitude of the output. For this will affect the statistical characteristics of the noise source. For example, it will affect
the standard deviation of the Gaussian source.




Seed

Type: int

Sets the seed for the random number generator used to create the noise source. For most purposes, the default value is
sufficient.

Low Pass Filter
FIR Type
Decimation/Interpolation
Gain

Sample Rate

Cutoff Freq
Transition Width

Window

Beta

This filter is a convenience wrapper for an FIR filter and a firdes taps generating function. Sample rate, cutoff frequency, and
transition width are in Hertz. The beta paramater only applies to the Kaiser window.

Low Pass Filter Properties: Low Pass Filter
Decimation: 1
Gain: 1
Sample Rate: 32k Parameters:
. Cutoff Freq: -
Transition Width: ID [luw pass_filter_0
Window: Hamming
Beta: 6.76 FIR Type | Complex->Complex (Decimating)
Decimation
Gain
Sample Rate
Cutoff Freq
Transition Width
Window 'Hamming | v |
me G
Error Messages:
Source - out(0):
Portis not connected.
Sink - in(0):
| Cancel || oK |
FIR Type
Specifies the data type of the input and output streams, with the option of either decimation or interpolation.
Complex->Complex Input and output streams are complex, with the option to decimate the
(Decimating) output.
Complex->Complex Input and output streams are complex, with the option to interpolate the

-5-


http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s01.html#d0e3310
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s01.html#d0e3339
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s01.html#d0e3349
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s01.html#d0e3359
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s01.html#d0e3369
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s01.html#d0e3379
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s01.html#d0e3389
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s01.html#d0e3423

(Interpolating) output.

Input and output streams are real, with the option to decimate the

Float->Float (Decimating) output

Input and output streams are real, with the option to interpolate the

Float->Float (Interpolating) output

Decimation/Interpolation

Type: int

Decimation or interpolation can be selected through the FIR Type parameter. If resampling is not required set this parameter to 1.
Gain

Type: real

Sets the gain of the filter.

Sample Rate

Type: real

Sets the sample rate of the filter, in Hz.

Cutoff Freq

Type: real

Sets the cutoff frequency of the filter, in Hz.

Transition Width

Type: real

Sets the transition width between the pass band and stop band. A small transition width will increase the length of the FIR filter.
Window

Specifies the window function that will be applied to the FIR filter.

Hamming Apply a Hamming window.

Hann Apply a Hann window.

Blackman Apply a Blackman window.

Rectangular || Apply a rectangular window.

Kaiser Apply a Kaiser window. The Beta parameter can be controlled.

Beta
Type: real
Beta parameter for the Kaiser window.

High Pass Filter

FIR Type
Decimation/Interpolation

Gain

Sample Rate

Cutoff Freq

Transition Width

Window

Beta

This filter is a convenience wrapper for an FIR filter and a firdes taps generating function. Sample rate, cutoff frequency, and
transition width are in Hertz. The beta paramater only applies to the Kaiser window.



http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s02.html#d0e3441
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http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s02.html#d0e3480
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s02.html#d0e3490
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s02.html#d0e3500
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s02.html#d0e3510
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s02.html#d0e3520
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s12s02.html#d0e3554

High Pass Filter

Decimation: 1
Gain: 1

- Sample Rate: 32k

Cutoff Freq:

Transition Width:
Window: Hamming

Beta: 6.76

FIR Type

e Y Properties: High Pass Filter

Parameters:
ID high_pass_filter_0
FIR Type Complex-=Complex (Decimating) -
Decimation 1
Gain 1
Sample Rate samp_rate
Cutoff Freqg

Transition Width

Window Hamming r

Beta 6.76

Error Messages:

Source - ouk(0):
Portis not connected.

Sink_—in_l[rg}}:

Cancel OK

Specifies the data type of the input and output streams, with the option of either decimation or interpolation.

Complex->Complex
(Decimating)

Input and output streams are complex, with the option to decimate the
output.

Complex->Complex
(Interpolating)

Input and output streams are complex, with the option to interpolate the
output.

Float->Float (Decimating)

Input and output streams are real, with the option to decimate the
output.

Float->Float (Interpolating)

Input and output streams are real, with the option to interpolate the
output.

Decimation/Interpolation

Type: int

Decimation or interpolation can be selected through the FIR Type parameter. If resampling is not required set this parameter to 1.

Gain
Type: real

Sets the gain of the filter.

Sample Rate
Type: real

Sets the sample rate of the filter, in Hz.




Cutoff Freq

Type: real

Sets the cutoff frequency of the filter, in Hz.

Transition Width

Type: real

Sets the transition width between the pass band and stop band. A small transition width will increase the length of the FIR filter.
Window

Specifies the window function that will be applied to the FIR filter.

Hamming Apply a Hamming window.

Hann Apply a Hann window.

Blackman Apply a Blackman window.

Rectangular || Apply a rectangular window.

Kaiser Apply a Kaiser window. The Beta parameter can be controlled.

Beta
Type: real
Beta parameter for the Kaiser window




