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1 REEESHRE

TIZLATE Ubuntu22.04 _E%&% GNU Radio A1, FEFHISSEAIfER 2 B, BINEE GNURadio Example
SUEFETHY gr-htra BY soapy-htra F3{4ZEEAY README.md 3214, EBEAIFMMI Example {FAEE
m, EFSEMNZREADMEmd FF, SIESHRIHEGSE, BRbE.

11 ZRARIRFRFER

B Z2H9: x86_64, aarch64(IERK 5)

B ZE%: Ubuntu22.04 KL E

B GNU Radio hixAs: 3.9 RLEAE

ELIRFHAN "uname -2" EEERMFRFSREERFETE GNU Radio IIE1T HAROGIC 5947z
KNASTRR, B, BENEREBRA.

[+ htra@htra: ~/Desktop Q = - m]

A S uname -a
Linux htra 6.8.0-40-generic #40--22.04.3-Ubuntu SMP PREEMPT_DYNAMIC Tue Jul 38

17:30:19 UTC 2 x86 64 xB6_64 x86_64 GNU/Linux
H S

1 BRARFREEESERERFhRA
1.2 LEHALE GNU Radio
1. ZRimisi)\ "sudo apt update && sudo apt-get install gnuradio”, FESLEETR;

2. LRI\ “gnuradio-config-info --version”, BEERIEIRAN, HEIR GNU Radio Z22ERKIN;
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+1

et:1 http
it:2 http:
et:4 http:

htra@htra: ~/Desktop

$ sudo apt update && sudo apt-get install gnuradio
//security.ubuntu.com/ubuntu jammy-security InRelease [129 kB]
//mirrors.tuna.tsinghua.edu.cn/ubuntu jammy InRelease
//security.ubuntu.com/ubuntu jammy-security/main amd64 DEP-11 Metadat

://mirrors.tuna.tsinghua.edu.cn/ubuntu jammy-updates InRelease

triggers for desktop-file-utils (0.26-1ubuntu3) ...
triggers for hicolor-icon-theme (0.17-2) ...
triggers for gnome-menus (3.36.0-1ubuntu3) ...
triggers for libc-bin (2.35-Oubuntu3.8) ...
triggers for man-db (2.10.2-1) ...

triggers for shared-mime-info (2.1-2) ...

triggers for mailcap (3.70+nmulubuntul) ...

triggers for fontconfig (2.13.1-4.2ubuntu5) ...

$ .gnuradio-config-info --version

N |
2 THEFHEZE GNU Radio hRA

1.3 &% HRTA OOT 1tk

1

2,

FIF &, WA

numpy python3-

RRRET AV T B RN,

TR BN BEEEES gr-htra TR README.md BRI S1T, B pdf SHIFGE

NEBAR RS

llbpytthS
[sudo] pas

Hit:1 http:
Get:2 http:

128 kB]
Get:3 http
[127 kB]

up
up
up
up
up
up
up
up
Processing
Processing

LRI

BiR, (eI EREMEEET R} Linux\HTRA_Gnuradio_Examples SXA4SHFREN gr-htra 3X43KE) ;

R, ZERE.

htra@htra: ~/Desktop C - ]

$ sudo apt update && sudo apt install -y git cmake g++
dev python3-numpy python3-pip python3-setuptools pybind1l1-dev
sword Tor htra:
J/mirrors. tuna.tsinghua.edu.cn/ubuntu jammy InRelease
J/mirrors. tuna. tsinghua.edu.cn/ubuntu jammy-updates InRelease [

:f/mirrors. tuna. tsinghua.edu.cnfubuntu jammy-backports InRelease

git-man (1:2.34.1-1ubuntul.15) ...

cmake-data (3.22.1-1ubuntul.22.04.2) ...

Libalgorithm-diff-xs-perl (0.04-6build3) ...

libalgorithm-merge-perl (©.08-3) ...

dpkg-dev (1.21.1ubuntu2.6) ...

git (1:2.34.1-1ubuntu1.15) ...

cmake (3.22.1-1ubuntul.22.04.2) ...

build-essential (12.9%ubuntu3) ...

triggers for man-db (2.10.2-1) ...

triggers for libc-bin (2.35-0ubuntu3.11) ...
s

Bl 3 EcEK

“git clone https://github.com/HAROGIC-Technologies/gr-htra.git” , $XBX HTRA OOT

GNU Radio SBfiEFRISRE 3
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https://github.com/HAROGIC-Technologies/gr-htra.git

[+ htra@htra: ~/Desktop

7 S git clone https://github.com/HAROGIC-Technologies/gr-htra.
Cloning into 'gr-htra*o:<
e: Enumerating objects: 248, done.

Counting objects: 100% (5/5), done.

Compressing objects: 100% (5/5), done.
remote: Total 248 (delta 1), reused @ (delta @), pack-reused 243 (from 1)
Receiving objects: 100% (248/248), 4.27 MiB | 118.00 KiB/s, done.
Resolving deltas: 100% (114/114), done.

H S

4 & HTRA OOT t&iR

3. RN “cd gr-htra”, B\ HTRA OOT HERAVRE R;

4, BN "mkdir build && cd build”, FEIERERTRI@EmEER, HIREZER;

5. HIN “sudo cmake .. && sudo make install”, ECEITH. MFREHLEERIRFER,;

htra@htra: ~/Desktop/gr-htra/build

$ cd gr-htra/

$ mkdir build && cd build

s $ sudo cmake .. && sudo make install

[sudo] password for fitra:

-- The CXX compiler identification is GNU 11.4.0

-- The C compiler identification is GNU 11.4.0
Detecting CXX compiler ABI info

[ 66%]

[ 66%] Built target gnuradio-htra_device

[ 83%]

[100%]

Lto-wrapper: warning: using serial compilation of 6 LTRANS jobs
[100%] Built target htra_source

-- Install configuration: "Release
Installing: /usr/local/include/htra_device/htra_source.h
Installing: /Jusr/local/lib/libgnuradio-htra_device.a
Installing: /usr/local/share/gnuradio/grc/blocks/htra_device_htra_source.block.yml
- Installing: /usr/local/lib/python3.10/dist-packages/htra_source.cpython-310-x86_64-1linu
X-gnu.so
. 3 I

5 HIERIER
6. BrrmBIRESHHEINZE "gr-htra/CalFile” 343, FiEIE “cd .. && sudo sh CopyCalFile.sh”

RRIREBAIRIES S
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r N
¢ CalFile B Q = | v — ul *

Recent

Starred 023 023
333251100 333251100

Home 03e0029_... 03e0029_...

Desktop

I+ htra@htra: ~/Desktop/gr-htra

. && sudo sh CopyCalFile.sh

[sudo] password for h

6 SHIFFRRIE

1.4 #E0E; HTRA OOT f&Lk

UNFEENE HTRA OOT HRER N EIABKBCE X4, BT gr-htra A THI4T “sudo sh uninstall.sh” i#

1TENZL,

GNU Radio SBfiiERIERT 5



2 jBfT HTRA OOT &R

X R1000 2%, FEMEIRENLIZT GNU Radio FEIRIE USB, WE LU LiE1T, AFEER

iE usB, RILAEEREBKT 1, T™3CLA UsB BUREE M, JE1T HTRA OOT A=K,

1. ERSRE LM, &R "Isusb”, WHILID: 6430, ID: 3675, ID: 04b5, ID: 367f,
FNUERIEIERE U, (B LACAEEUN, EEAhE, JUEEENNAEET
RIEHSEEIR. MEIRREEZER LR, S8R HTRAIRE, AR CIEEZEEM

Hl. [EET, #R usB FRBMIRE N USB 3.1, LURIEREBHIIERET(E)

htra@htra: ~/Desktop

Device H 67f: 1 HAROGIC HTRA
Device A 1d6b: Linux Foundation 3.0 root hub
Device B edf: VMware, Inc. Virtual Mouse
Device B 1d6b: Linux Foundation 2.0 root hub
1 Device B 1d6b: Linux Foundation 2.0 root hub
Device B edf: VMware, Inc. Virtual USB Hub
Device A edf: B VMware, Inc. Virtual Bluetooth Adapter
Device B 1d6b: 1 Linux Foundation 1.1 root hub

B 7Llinux TEEEEARIERE

2. TEHIRREFAY gr-htra SR TFIF LR, BN "gnuradio-companion”, JSEiEIFACRH;

htra@htra: ~/Desktop

B $ gnuradio-companion
: vocoder_codec/_gecode_ps - optlon_attributes are for enums only, ignorin

: vocoder_codec2_encode_sp - option_attributes are for enums only, ignorin

c<< Welcome to GNU Radio Companion 3.10.1.1 >>>

Block paths:
Jusr/share/gnuradio/grc/blocks
Jusr/local/share/gnuradio/grc/blocks

untitled - GNU Radio Companion - o x
File Edit View Run Tools Help
s v B~ QO = ¢ > e
Options Variable v Core

Title: Not titled yet ID: samp rate > Audio

Qutput Language: Python Value: 32k > Boolean O

Generate Options: QT GUI ]
> Byte Oper
> Channelize
> Channel M
> Coding
> Control Po
“ Makhoa Taal

& 8 3251 GNU Radio

GNU Radio SBHIiEFIIER 6



7£ GNU Radio Companion NEFALRES, & Ctrl+F BAHERIE, TALABA

"HTRA: 1Q Source”, Fi% Enter, & "HTRA: 1Q Source” IIEEFEE;

*untitled - GNU Radio Companion - 0 x
File Edit View Run Tools Help
o\’ﬁ"ﬁelzli--i ER G v
@ htra [ ]
HTRA
Options Varlable HTRA: 1Q Source

Title: Not titled yet
Output Language: Python
Generate Options: QT GUI

ID: samp_rate
Value: 32k

HTRA: IQ Source
Physical Interface: USB
Device Number: 0
Center Frequency (Hz): 1G =
Sample rate (Hz): 125M
Decimate Factor: 32
Reference Level (dBm): 0
Data Format: 16bit

<<<Welcome to GNU Radio Companion 3.10.1.1 >>>

Block paths: Imports (+]

9 &k HTRA:1Q Source &R

3. HTRA: 1QSource HRIRFATIZILIERE HAROGIC SHTUZIALAY 1Q BIEFR, FHE GNU Radio fRiR

SRit{TAME, AN HTRA: 1Q Source 18R, fESREMENEIEEIINSERIEE, _EH

BRI "ok”, RIEMEMEXRECE;

W Physical Interface: #1388, AJfE MRS FIARE USB BiMO (ETH) BUR BRI TIEES.

134 R1000 &%, WEIR_LIE{TER UsB, M BB Ti%R ETH,

B Device Number: EFEAZEIREN, IREFEEES

B Center Frequency: FR/IUMAER, SBE: 10 MHz-IRERIELESER

B Samplerate: R

B Decimation Factor: fHEV(Z%Y, RITEARIRSENIRER THEKEBRHITIERE

B Reference Level: &#HY, SEE|J/I-50 - 23 dBm

B DataFormat: FHIEIRI(, IREIRENRY 1Q BUBRIEIEIRC

GNU Radio SBffii&ERIERT 7



Properties: HTRA: 1Q Source

General Advanced Documentation

Physical Interface USB ~

HTRA: 1Q Source Device Number
Physical Interface: USE
Device Number: 0
Center Frequency (Hz): 1G HCenter Frequency (Hz)

Sample rate (Hz): 125M

Reference Level (dBm): 0
Data Format: 16bit

Data Format 16bit ~

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

10 HTRA:1Q Source tEIRE#i5AH
4, BREFHAN "QT GUI Frequency Sink”, Hmi5 Enter, FRIBNE EER, SiZIERAY

BNiRS HTRA: 1Q Source #&RAVAHIRIEE, LSRR IQ (FSHBRIE;

*untitled - GNU Radio Companion B @ &

File Edit View Run Tools Help

-0 B 48O eerE 2L &S -

(& QT GUI Frequency Sink Q
Options
Title: Not titled yet m‘_’::::';te -~ Core
Output Language: Python R .
Generate Options: QT GUI Value: 32 ~ Instrumentation

QT GUI Frequency Sink

HTRA: IQ Source
Physical Interface: USB

Device Number: 0 QT GUI Frequency Sink
Center Frequency (Hz): 1G FFT Size: 1024

Sample rate (Hz): 125M Center Frequency (Hz): 0
Decimate Factor: 32 Bandwidth (Hz): 32k

Reference Level (dBm): 0
Data Format: 16bit

B 11 EENERERER
. R “File” = "Save”, {REFIXMFA “Spectrum_diaplay”, REEFARELSNIE TR, &

BRNESHPRE.

GNU Radio SB{IiEFIIER 8



*getlQ.grc - fhome/htra/Desktop/gr-htra

File Edit View Run Tools Help
= 7| =
s - B~ 00 U= @ u
~ Core
Options > Audio
Title: Not titled yet Variable Boolean Operators
Output Language: Python 1D: samp_rate
Generate Options: QT GUI Value: 32k Byte Operators

Channelizers

QT GUI Frequency Sink

FFT Size: 1024

Channel Models

HTRA: IQ Source Center Frequency (Hz): 0 Coding
Physical Interface: USB Bandwidth (Hz): 32k control Port
Device Number: 0
Center Frequency (Hz): 1G Debug Tools
Sample rate (Hz): 125M Not titled yet _ o x Deprecated
Decimate Factor: 32 . -
Reference Level (dBm): 0 Digital Television
Data Format: 16bit 5 m Data 0 > Equalizers

0 o

Error Coding

File Operators

-20
> Filters
-40 > Fourier Analysis
GUIwidgets

Impairment Models
Industrial I/O
Instrumentation

1Q Correction

Level Controllers
Math Operators
Measurement Tools
Message Tools
Misc

Relative Gain (dB)
g 9

-100

-120

-140 ~

T T T T T
-15.00 -10.00 -5.00 0.00 5.00

Frequency (kHz)

T T
10.00 15.00

B 12 EERmNESIE
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3 FKEXIQiR

Bl T AMABRE 1 0E, FHRMt 1 SUERIRIEIRTY. AR R E.

TXLIEE 1GHz, -20dBm BEESHI 1Q #iEHM.

1, FERZEEYFRY gr-htra STAESRTHTFFRIR, BN “gnuradio-companion”, [SENERACSE;

“open”, F¥JFHIREH IQ FERENAIBIRE;

ERHER R ES, = “File” — “open” — "“Examples” — “IQ_streaming.grc” —

3. SHURIFEOAERE, "TWEHIETRERRIAAY QT GUI Range H&ERF Variable #0158
HTRA: 1Q Source IR SEL (FEVEEIAE Variable SEIRAPFRF—), ERINEXE
R, RN ORISR,

Options QT GUI Range QT GUI Range Variable QT GUI Range QT Gl
Title: IQ Streaming 1D: center _freq 1D: samp_rate 1D: decimate_factor 1D: reference _level 1D: center
‘Output Language: Python Label: Center_Freguency Label: Sample_rate Value: 64 Label: Refer;nce Level Label: Ce
‘Generate Options: QT GUI Default Value: 1G Default Value: 125M Default Value: ,_1[) Default V
Start: % Start: 110M Start: -50 Start: 9k
Stop: 6.3G Stop: 130M Stop: 23 Stop: 6.3(
Step: 100 Step: 1 Step: 1 Step: 100
Properties: HTRA: IQ Source X
General Advanced Documentation
Physical Interface USB ~
HTRA: IQ Source
Physical Interface: USB Device Number 0
Device Number: 0
nte Fnemuf (Hz): 1G Center Frequency (Hz) Scenter freq
Sample rate (Hz) samp_rate
Data Format: 165 I Decimate Factor 64 I
Reference Level (dBm) | reference level
Data Format 16bit ~
B 13 FRSEE
4, FAdE GNU Radio Companion EIFZFRELSANEITIRE, EE IQ MYMNABTEE. BHE.

RS IERIZ LA, 2R RE R

GNU Radio SBfli&ER#SE 10



1Q Streaming S5 & ¢

1QvT

m Chel

o
=
=

= ch-Q

o
=

Amplitude(V)

s o
=

°
=

T T T T u T T T T
Time (us)

Waterfull
2.00e+01

1.50e+01

1.00e+01

Time (s)

5.00e+00

0.00e+00

T T T
999.500 1000.000 1000.500
Frequency (MHz)

Spectrum

Power (dBm)
i

T T T
999.500 1000.000 1000.500
Frequency (MHz) <

B 14 i={T 1Q_Streaming 35451
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4 AM fFif

AR 7 AMEIRISERRA AT 1Q BRI TR IR BaigEEEl. SiRFES SIBER,
1Rt AM ESH0RHEIRAY. SSRGS, ERTHRESIRAHER (<15kH2) i AV
[TBES, ERMAEAHEEN AMES, FIiRELRER, BEMQItsERmEEE,
TILARRYE 1 GHz, -20dBm, FFSEEA 5 kHz By AM 557901,

1. S8EFREIQREDHTHLEE 1-2, FIF "AM_demod.grc"HIFE;

2. PMARSSEBEFHRFHIARSE, aXWHEXIMAY QT GUI Range 1R, EREMEOFEZE
“Default Value”, LUBECAEISRERFOTIER AM (55;
3. Rif GNU Radio Companion Ef2RE_EHRNZEITIRIH, BE AM FHEIESH 1o FIEE. 5T

IEELAR RS RISE SR .

M Demod
1QvT AM Demod
chel
0.01 “ ] " 1 uchQ 0s
Niw [ Lib i [
= 0005 || o
‘3 | \‘\\ ‘“ "‘{ ||||'L ‘\['l‘hll I|E|]| i |[\I"H | i N\ i i NN AT
£ 0 A | 3, [ANAT| V] I Al
1""\/ il W 4 "'H“'" \r‘ e WA
| ‘ .J. ni | VYTV UV ! V
a0 J .l 4 ! \J
o os T‘l - 15 2 30 2 ;‘T‘ ‘ ]35 % 40
Spectrum
-40
. &0
g w
£

< e WWWWWWMW WWWWW’“’WWWWW

asa800.00

Fre: q qukH!J
5000000 =

sample_rate

Reference_Level T
1000000000 |+

& 15 AM fEE =15
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5 FM fiRE
ARPIERTHRE M TIRES, =B rv EERIBHERR, AR BRI IR .
TIZLARRVE 97.5 MHz BT BS54

1, SEFREIQRETTAEE 12, FTFF "FM_demod.grc” HIFE;

2. FUSTERFIFECVABCE, AT "reference_level” XFRIAY QT GUI Range &R, EEMEO
FRIEEE “Default Value”, LIRREARRERN FM I 1EES.
3. i GNU Radio Companion EXRE LAHNZITIZE, & FM EFIESH0 1QKRFE. 37

IBE. LARARRGHIRTIEGRTY.

FM Demod
Qv PVT
0.0002 m chel
0.00015 = ch-Q
i LYt 1.;1\“\»1}’# * AARARNARAAIAY
i L L AAIVIAR Y
) 0001 05
Tin:l (us) Time (sec) :
Spectrum Trace Optians.
Max Hold
Min Hold
Avg
Axis Options
Grid
Axis Labels
- ¥ Range:
¥ Ref Level:
% Autoscals
E FFT
-100 4096
Blackman
A ity =
aod Level:
Extr:
e e " =
Frequency (MHz)
L N T T T T P P T T T T T R T PR T PR PR T P PR T T T P T P P P P P P T T R T P T PR PR T P PR PTFE PR TR TR T FPTPTTII T PR FTFITIITTTY . 125000000
Reference_Level 30
57500000

O 1 PR U )y B S B e e e T e o e e e e T e e

16 FM 8R4I
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6 QPSK f#if

ABIRERT 5TEER QPsk fRVANERS, 1Rt apsk 5589 1 BHEIER, SN REEHINERE
B, AEAFPIRKIEFSHES. HERERESHE.

TXLARYE 1 GHz, -20dBm, FFSEEA 1 MHz, RFEZRET 0.35 B QPsK (ES5 /961

1. SEZREIQRETTALE 12, FIFF “QPSK_demod.grc”HIFE;

\)

2. XU “decimate_factor” F1 “symbol_rate” XIRIFY Variable 24§15 m, EEMEEOHEHAE
RZf9“Value™{E, FSHEEEIRED 16, FFSFIREN 1 MHz, BT "HTRA: IQSource”,
EREPEIMESERIE, POIRE. SEBT. RERRIBRRERHRSRHARE,
i¥: Sample_rate/decimate_factor > 4*symbol_rate

3. s GNU Radio Companion EFZRE LITHEITIRE, BE IQ RXINAIRIEE. SEELL

RAFERNEREE;

QPSK Demod - o x
IQuT Constellation
14
m Ch-l
-« [ J
0.02 | I I = ch-Q
I
f‘" I f‘\ ”i RN i W l | 05 -
| LIV
= i
S o0t | || 1 o
g T \l ‘ H |H | ‘ ‘l' (AT 2
= | \ | IO {1 I ® o]
= o0 ‘ | b}
=S || W MO Bl ]
<0mi“” H‘I' | | ‘-v 0| ‘
: IH&IJ“ .',‘M‘ ‘ ‘! 05 -
a LR il |1
IR IR LR
-0.02 L] -
T T T T T T T T T 1= . . . . .
0 2 4 6 8
. -1 0.5 0 0.5 1
Time (us) In-phase |
Spectrum ‘
o7 |
20 |
40
E 4
g 0]
=
g
2 -80-
o
2 ]
-100
-120
-140
T T T T T T T
957.000 998.000 999.000 1000.000 1001.000 1002.000 1003.000
Frequency (MHz)
Samp_rate 125000000 >
Reference_Level 5.\ e TS e e e 00 =
1000000000 |+

Center_Frequency

& 17 QPSK R~ =
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7 QAM f#iff

ABIBRSHHERE QAM16 5 QAMe4 (55, 1Mt I FHZE. SuEESHEREENEREE,
TILARYE 1 GHz HUOSIER, 20 dBm SEEF, FF53 300 kHz 1 iRFEFREL 0.35 AY QAM16
=S/,

1. SEREIQRETTHLE 12, FIFFQAM_demod.grc”HIFE;

\)

2. W& "symbol_rate” XFMHAY Variable S TR, ERMEOPIEN Value"H, BRISFIRE
79300kHz, EfISEUIRIFENAIRE., TRIEHRE, XWEEfth QT GUIRang B, Variable T
TR, SFBEE, KR, MIEH (REMNSNL arsk BEED) RIBKRER
#H, LUERAEES,

3. s GNU Radio Companion EFZRE LITHEITIRE, BE IQ RXINAIRIEE. SEELL

RAFERNEREE;

QAM Demod D O® ¢
1QvT . Constellation
= Cch
002 ‘ i l u ch-Q 15
I
| ‘ w il\ | 1 [ 14 - L] - -
—cwd | ‘” W | Il
= H v 05
= \ 5 - - - .
- ! ' il | i 3 .
A 04 ) |
a il ‘ I AT | ‘ B
€ | b (1 [ \ & 054 - - - ®
= 001 I w‘\; kil 1 (I
i \' ‘ T ) | | [ ‘ ‘|‘ 13 - - - -
| , ‘ It I
-0.02 o | 1.5
: J j J . 2 T T T T T T T T 1
0 4 6 8
- -2 15 -1 05 0 05 1 15 2
Time (us) Inphase
Spectrum
0-
20
20
E
2 60
%
2 -804
o
2 ]
-100
-120
120 7)
T T T
999.500 1000.000 1000.500
Frequency (MHz)
Samp_rate 125000000 <
Reference_Level 5, & o v r s v e T T e e
1000000000 5| -

EDEY [T IS rommn0mammmm006m000m000m 000030013000 10600 3000530600003 506A00MI3 600 B00a30 00BAEA 0GR 01 AR B0NBAE 00 30RO 0 900 BAE a0 A0 0D AOA0 3 A9 AN BAEIa0 A 00O

& 18 QAM FRIARE
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8 WLAN (ESf&iF

WLAN SRR T FHRIAE gr-ieee802-11 # gr-foo, IE{TRNBSKIBLATED XM IMBH 7%
3

8.1 %I grieee802-11 #[ gr-foo INH

LRI TS, &3 grfoo:
git clone https://github.com/bastibl/gr-foo
cd gr-foo
mkdir build
cd build
cmake ..
make

sudo make install

sudo Idconfig

HIHEORIMNLA TS, R4E gr-ieee802-11:

git clone https://github.com/bastibl/gr-ieee802-11
cd gr-ieee802-11

mkdir build

cd build

cmake ..

make

sudo make install

sudo Idconfig
sudo sysctl -w kernel.shmmax=2147483648

8.2 1zfT WLAN fER Al
ABIFTFRERE WLAN (55, FERZRT WLAN (5549 1o B, STE AR FRERI2REE,
LA 1 GHz FIOSRER, -20 dBm S8 HF, TS5 200 MH AY IEEE 802.11a {55794

1. SEREIQRAETTHILZE 1-2, FIFF “WLAN_demod.grc”flIfE;

2. /i GNU Radio Companion EI?FRE LSRIEITRE, BEREREORI "freq” REN

GNU Radio SBfliERISE 16



1]2412.0|11g, BE 1Q mATRAENHE. STEELIFRGRIZREE;

1QvT Constellation

r T
2 15

[
In-phase
Spectrum

80

100
Foas] ‘
=
¥ 1 |
80

" 1
o M|
T T T T T
2410000 2411.000 2412.000 2413.000 2414.000
Frequency (MHz)

'samp_rate’: 20 MHz ~
lo_offset’: |0 -
freq: | 1]2412.0|11g -
‘chan_est:
oS Ms Linear Comb STA
‘gain’ TR O O SR BCR TR TR IR " g " . 07500 %
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9 ADSB Demodulation

1% ADSB A IKI T FHRINE gr-adsb, 1EZITZRT, BRBRESLETPRIRBREZINE.

BRI PE—HALL TS LAZEE gr-adsb:
git clone https://github.com/mhostetter/gr-adsb.git
cd gr-adsb
mkdir build
cd build
cmake ..
make

sudo make install

sudo Idconfig

10 SoapySDR Example
KT soapy-htra B9IBE, 1EE% soapy-htra SXHIZTRY README.md 314,

i5i8): https://github.com/HAROGIC-Technologies/soapy-htra
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https://github.com/HAROGIC-Technologies/soapy-htra

E www.harogic.cn
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