3ansaTtue Ne 4. «M3yyeHne npeobpaszoBaHui uudposoro curiana B cpege GNU Radio»

ﬂopanox BbINOJIHEHUSA pa60Tb|.

1. YcTaHoBWTb 1 3anyCTUTb Cpeay Bu3yanbHor paspabotkn GnuRadio. Cobpatb 610k cxemy
BMPTYanbHOro aHanuaaTopa cnektpa: B cpeae Gnuradio cosgaite 6ok-cxemy, n3o6paxeHHyto Ha
CKpUHLLOTE Hke. MpoBepbTe paboTocnocobHOCTL COBpaHHOM CXEMbI, 3anyCTUB ee 1 NOCTPOUB
CNeKTP BXOAHOTO CUrHana

Options
ID: top_block

Generate Options: WX GUI

Sample Rate: 1M

Throttle

[

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

Variable
ID: sarmp_rate
Valua: 1M

WX GUI Slider
1D tap0

Default Value: 1
Minimum: -1
Maximum: 1
Converter: Float

WX GUI Slider
1D tapl

Default Value: 1
Minimum: -1
Maximum: 1
Converter: Float

WX GUI Slider
1D tap2

Default Value: 1
Minimum: -1
Maximum: 1
Conwverter: Float

Delay
Dealay: 2

Multiply Const
Constant: 1

]_

Multiply Const

¥

Constant: 1
» [ Delay
Dalay: 1

Multiply Const
Constant: 1

:

Add

WX GUI FFT Sink
Title: FFT Plot
Sample Rate: 1M
Baseband Freq: 0
¥ per Div: 10 dB
¥ Divs: 10
Ref Level (dB): 0
Ref Scale (p2p): 2
FFT Size: 1.024k
Refresh Rate: 15
Freq Set Varname: None

2. 3anyctute flowgraph n HacTpoiTe Non3yHku, YTo0Obl NONLITATLCS CO3A4AaTh (PUILTP HMKHIUX YaCTOT
C nonocoit octaHoBa Ha 20 Ab HWxe NONoChI NPONYCKaHMs U C NOMOCON MPONyCKkaHUa dunbTpa
(nonocbl nponyckaHus), 6aK13koit K NONOBMHE BUAMMON Nonockl NponyckaHns. OueHuTe kpai
nonockl NPOMyCKaHWs Kak TOYKy, r4e YaCTOTHas XxapakTepucTuka NpoxoamT Ha 3 ab Huxe camoro
BbICOKOTO OTKMMKA B MOMOCE NPOMyCKaHus.

3. Coaspaiite brnok-cxemy, cogepxaluyto 6ok gunbTpa HUKHUX YacToT. (Moackaska: MoxeTe
“cnonb3oBaTh BIOK-CXeMy 13 NpeablayLLero 3agaHus.)

4. BbinonHute FlowGraph unu ncnonb3ayite dyHkumo Generate 8 GNU Radio Companion ans
reHepauuv BbiBoda nporpammel Python.

5. Haigute coxpaHeHHbIit kog nporpammbl Python. (Mogckaska: ums gaiina ykasaHo 6e3

pacLuupeHrms .py B brnoke «IlapameTpbl» B BEpXHEM NEBOM yriy 6nok-rpaguka).

6. Wcnonb3ynte TEKCTOBLIN PEAAKTOP UK NPOCMOTPLUMK (haliroB 418 NPOCMOTPpa NporpamMMbl
Python n Hanpute dyHkumio firdes (FIR design) BHyTpu nporpammbi.

7. Tlpyu Kak1x ycnosusix BoinonHseTcs dyHkuma firdes?

8. CoxpaHute nony4eHHble (halnbl .gre v NOArOTOBbTE OTYET.




Onucanune ncnonb3yembix B pabote 6110koB
Throttle
Type
Sample Rate

Vec Length
Limits the data throughput to the specified sampling rate. This prevents GNURadio from consuming all

CPU resources when the flowgraph is not being regulated by external hardware (ie: audio source/sink or
USRP source/sink).

i Throttle out # Properties: Throttle
Sample Rate: 32k

Parameters:
ID blocks_throttle 0
Type Complex 2
Sample Rate samp_rate
Vec Length 1

Error Messages:

Source - ouk(0):
Port is not connected.

Sink -in(0):
Port is not connected.

Documentation:

— throttle —

Cancel oK
Type
Specifies the data type of the input and output.
Complex || Input and output are complex values.
Float Input and output are floating point (real) values.
Int Input and output are integer values.
Short Input and output are short integer values.
Byte Inputs and output are byte values.
Sample Rate
Type: real
Specifies the sample rate to limit the flowgraph to.
Vec Length
Type: int

Specifies the vector length for vector processing. Typical applications will use the default value of 1.
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http://www.ece.uvic.ca/~elec350/grc_doc/ar01s03s07.html#d0e1021
http://www.ece.uvic.ca/~elec350/grc_doc/ar01s03s07.html#d0e1055
http://www.ece.uvic.ca/~elec350/grc_doc/ar01s03s07.html#d0e1065

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

|: gr_sig_source x 0

-

| Complex

|

ICDEinE

oK

| Cancel

Sample Rate: 32k
Waveform: Cosine
qu“:m: 1k - Paral'l'lEl.'.EFS:
Amplitude: 1
Offset: 0 1D
Output Type
Sample Rate
Waveform
Frequency
Amplitude
Offset
Error Messages:
Source - out(0):
Portis not connected.
Documentation:
— A _EnIres -
Output Type

Specifies the data type of the output.

Complex || Output is complex-valued.

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



http://www.ece.uvic.ca/~elec350/grc_doc/ar01s02s01.html#d0e423
http://www.ece.uvic.ca/~elec350/grc_doc/ar01s02s01.html#d0e452
http://www.ece.uvic.ca/~elec350/grc_doc/ar01s02s01.html#d0e462
http://www.ece.uvic.ca/~elec350/grc_doc/ar01s02s01.html#d0e501
http://www.ece.uvic.ca/~elec350/grc_doc/ar01s02s01.html#d0e511
http://www.ece.uvic.ca/~elec350/grc_doc/ar01s02s01.html#d0e521

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.

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

ine

value set by the Offset paramater.

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

osine

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

Sawtooth 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.

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.

Delay
Type
Delay

Num Ports
Vec Length

Implements a delay equal to the specified number of samples.



http://www.ece.uvic.ca/~ece350/grc_doc/ar01s03s08.html#d0e1083
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s03s08.html#d0e1117
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s03s08.html#d0e1127
http://www.ece.uvic.ca/~ece350/grc_doc/ar01s03s08.html#d0e1137

Delay ies:
in out # Properties: Delay

Delay: 0
Parameters:
ID blocks_delay 0
Type Complex 2
Delay [}
Num Ports 1
Vec Length 1

Error Messages:

Source - out(0):
Portis not conneckted.

sink - in(0):
Portis not connected.

Documenktation:

— delay —
Cancel OK

Type
Specifies the data type of the input and output.
Complex || Input and output are complex values.
Float Input and output are floating point (real) values.
Int Input and output are integer values.
Short Input and output are short integer values.
Byte Input and output are byte values.
Delay
Type: int
Specifies the delay in samples. Note that the actual delay time depends on the sample rate in this branch
of the flowgraph.
Num Ports
Type: int
Specifies the number of inputs/outputs. Essentially creates parallel delay lines.
Vec Length
Type: int

Specifies the vector length for vector processing. Typical applications will use the default value of 1.
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