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import numpy as np
import matplotlib.pyplot as plt

t = np.linspace(0, 0.1, 1000)

fc = 200
vci = np.cos(2*fc*np.pi*t)
vcq = -np.sin(2*fc*np.pi*t)

delta omega = 0.05
fs

delta _omega * np.cos(2*fs*np.pi*t)
ph1 s = np.cumsum(vs) «<—— FEHIE

vsi = np.cos(phi_ s) <— |DALIE

vsq = np.sin(phi_s) <«— QmiuE
vfm = np.cos(2*fc*np.pi*t + phi_s)
vgm = vcg*vsq + vci*vsi

fig = plt.figure()

ax = fig.add subplot(411)
ax.grid()

ax.plot(t, vs)

ay = fig.add subplot(412)
ay.grid()

ay.plot(t, vfm)

az = fig.add subplot(413)
az.grid()

az.plot(t, vsi)
az.plot(t, vsq)

aa = fig.add subplot(414)
aa.grid()

aa.plot(t, vgm)

axes = fig.get axes()
for n in axes:

n.tick params(axis='x', which="both',
bottom=False, labelbottom=False)
n.tick params(axis='x', which="'both',
bottom=True, labelbottom=True)
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import numpy as np
import matplotlib.pyplot as plt

t = np.linspace(0, 0.1, 1000)

foc = 200 0.05 -
vei = np.cos(2xfoxnp.pixt)
vog = —np.sin(2&fcknp.pixt)
0.00 A

delta omega = 0.0b
fs = 20 -0.05
vs = delta_omega * np.cos(Zxfsknp.pixt) 1 4
phi_s = np.cumsum(vs)
vsi = np.cos(phi_s) 0
vsq = np.sin(phi_s)

. . TS
vfm = np.cos(2xfexnp.pixt + phi_s)
YOm = YogRYSg + YCIKyS| 11
fig = plt.figurel) 0 -
ax = fig.add_subplot(ﬂ]]ﬂ
ax.grid()
ax.plot(t, vs) =k
ay = fig.add subplot(412) 1.
ay.grid()
av.plotlt, vfm) 0 -
az = fig.add _subplot(413)
az.grid()
az.plot(t, vsi) -1 = : - : g :
az.plot(t, vsq) 0.00 0.02 0.04 0.06 0.08 0.10
aa = fig.add_subplot(414)
aa.grid()

aa.plot(t, wqm)

axes = fig.get_axes()
for n in axes:

n.tick params(axis="x", which="both’, bottom=False, labelbottom=False)
n.tick_params{axis="«", which="both", bottom=True, labelbottom=True)
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import numpy as np
import matplotlib.pyplot as plt
from scipy import signal

t = np.linspace(0, 0.1, 1000)

fc = 500

vci = np.cos(2*fc*np.pi*t)

vcq = -np.sin(2*fc* np pl*t)

delta phi = 60/1806*np.pi

fs = 20

vs = delta phi * np.sin(2*fs*np.pi*t)

vpm = np.sin(2*fc*np.pi*t + vs)

vifi
vifq

vpm*vci
vpm*vcq

signal.decimate(vifi, 5)

v_1i dec
signal.decimate(vifq, 5)

vV_(_dec

v_s demod = np.angle((v_i dec + v_q dec * 1.3j))
\ )

/ v
BRBELTRS

I TI)

fig = plt.figure()

ax = fig.add subplot(411)
ax.grid()

ax.plot(t, vs)

ay = fig.add subplot(412)
ay.grid()

ay.plot(t, vgm)

az = fig.add subplot(413)

az.grid()
az.plot(t[::S], v_1i dec)
az.plot(t[::5], v_q_dec)

aa = fig. add _subplot(414)

aa.plot(t[ :5], v_s_demod)
aa. grld()
axes = fig.get axes()

for n in axes:
n.tick _params(axis='x', which='both"',
bottom=False, labelbottom=False)
n.tick _params(axis='x"', which='both"',
bottom=True, labelbottom=True)



ColabzH\V\\/zo=ab—23 >

import numpy as np
import matplotlib.pyelot as plt
from scipy import signal

t = np.linspace(0, 0.1, 1000) R
fc = 500
vol = np.cos(Zxfoknp.pist) 0
veq = —np.sin(2¢foknp.pixt)
delta_phi = B0/180%np.p] 1
fs = 20 1 -
vs = delta_phi % np.sin(2xfs*np.pixt)
vpm = np.cos(Z¥fcknp.pixt + vs) 01
viti = wpmkvei -1 A
vitg = wpmkveg

&
v_i_dec = signal .decimate(vifi, b)
v_qg_dec = signal .decimatelvifqg, &)
v_s_demod = np.anglel(v_i dec + v g dec x 1.j)) g
fig = plt.figurel) 1 -
ax = fig.add subplot(411)
ax.grid()
ax.plot(t, ws) 0 -
ay = fig.add_subplot(412)
ay.grid() =%
ay.plot(t, vam) g p 4 . y y
az = fig.add_subplot(413) 0.00 0.02 0.04 0.06 0.08 0.10
az.grid()

az.plot(t[::5], v_i _dec)
az.plot(t[::5], v_q_dec)
aa = fig.add_subplot(414)
aa.plot(t[::5], v_s_demod)
aa.grid()
axes = Tig.get_axes()
for noin axes:
n.tick params(axis="x", which="both’, bottom=False, labelbottom=False)
n.tick params(axis="x", which="both", bottom=True, labslbottom=True)
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import numpy as np
import matplotlib.pyplot as plt
from scipy import signal

t = np.linspace(0, 0.1, 1000)

fc = 200

vci =

vcqg = -np.
delta omega =
fs =

ph1 S =

np.cos(2*fc*np

sin(2*fc* np p1*t)

0.015

; delta _omega * np.cos(2*fs*np.pi*t)
np.cumsum(vs)

vfm = np.sin(2*fc*np.pi*t + phi_s)

vifi
vifq

vfm*vci
vifm*vcq

num_decm = 20

_1 dec
q _dec

s demod

v_s_demod diff =

signal.decimate(vifi, num_decm)
signal.decimate(vifq, num_decm)

phase = np.arctan2(v_qg_dec, v_i dec)
np.diff(v_s_demod _phase)

fig =
ax =
ax.
ax.

ay

ay.g
ay.
az =
az.
.plot(t[:
.plot(t[:

az
az
aa
aad
aa
ad.

axes =

.plot(t[
.set y11m(( -0.5,0.5))

15

plt.figure()
fig.add subplot(411)
grid()
plot(t, vs)
= fig.add subplot(412)
rid()
plot(t, vfm)
fig.add subplot(413)
grid()
:num_decm], v_1i dec)
:num_decm], v _g dec)
= fig. add subplot(414)
:num decm][l ], v_s demod diff)

grid()
fig.get axes()

for n in axes:

n.tick params(axis='x",

which="both",

bottom=False, labelbottom=False)
n.tick params(axis='x"', which='both",
bottom=True, labelbottom=True)
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import numpy as np
import matplotlib.pyplot as plt
from scipy import signal

t = np.linspace(0, 0.7, 1000)
fc = 200

voi = np.cos(Z¥fcknp . pixt)
veq = -np.sin(2xfexnp.pixt)

delta_omega = 0.015

fs = 20

vs = delta_omega * np.cos(Zxfsxnp.pixt)
phi_s = np.cumsumivs)

vfm = np.sin(2%fcxnp.pi*xt + phi_s)

vifi = vimevei
vifa = vimeveq

num_decm = 20

v_i_dec = signal.decimate(vifi, num_decm)
v q dec = signal.decimate(vifqg, num_decm)

v_s_demod_phase = np.arctan?(v_q_dec, v_i_dec)
v s demod diff = np.diff(v s demod phase)

fig = plt.figurel)
ax = fig.add subplot(411)
ax.grid()
ax.plot(t, vs)
ay = Tig.add_subplot{412)
ay.grid()
ay.plot(t, vfm)
az = fig.add_subplot{413)
az.grid()
az.plot(t[ ::num_decm], v_i _dec)
az.plot(t[ ::num_decm], v_g_dec)
aa = fig.add_subplot(414)
aa.plot(t[ ::num decm][1:], v s demod diff)
aa.set_vlim((-0.5,0.5]1)
aa.grid()
axes = fig.get axes()
for n in axes:
n.tick_paramsiaxis="x", which="both’', bottom=False, labelbottom=False)
n.tick params{axis="x", which="hoth’, bottom=True, labelbottom=True)
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fig = plt.figure()

import numpy as np ax = fig.add_subplot(411)

import matplotlib.pyplot as plt

from scipy import signal :i-giiggi vs)
t = np.linspace(9, 0.1, 1000) :z';Pﬁé%iadd_Sprlotﬁ412)
5Ei==zgg cos(z*fc*n *t) ay.plot(t, vfm)
delta omega = 9.015 az.plot(t[::20], v_i_dec)

az.plot(t[::20], v_q_dec)

aa = fig.add subplot(414)
aa.plot(t[::20][1:], v_s_demod phase)
aa.set ylim((-0.5,0.5))

aa.grid()

axes = fig.get axes()

for n in axes:

fs =
= delta _omega * np.cos(2*fs*np.pi*t)
ph1 S = np.cumsum(vs)

vfm = np.sin(2*fc*np.pi*t + phi_s)

vifi = vfm*vci

; - * n.tick _params(axis='x"', which="both"',
vifq AR bottom=False, labelbottom=False)
v_i dec = signal.decimate(vifi, 20) n.tick_params(axis="x", which="both’,
v_q_dec = signal.decimate(vifq, 20) bottom=True, labelbottom=True)
v_.s demod = v_1 dec + v_q dec*l.j «—— EZZTHIT DIUIE
v_s_demod_diff = v_s_demod[1:]*np.conj(v_s_demod[:-1]) «—— 1 DBIDENDEZILEEE> CIEEISNIE
v_s_demod_phase = np.angle(v_s demod _diff) «— MAE(CTT DIE
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File Edit View Run Tools He

G-®-

test fm

my_fm

1 x

Bo 3500 €6 9P B OO &>

Options Variable
Title: Not titled yet ID: samp_rate
Author: Masahiro Value: 2.4M
Output L Python

Generate Options: QT GUI

QT GUI Range
ID: center_freq
Label: center_freq
Default Value: 80M
Start: 70M

Stop: 100M

Step: 10k

QT GUI Time Sink
Number of Points: 1.024k

QT GUI Frequency Sink
FFT Size: 1024

Center Frequency (Hz): 0
Bandwidth (Hz): 2.4M

Soapy RTLSDR Source
cmd| Sample Rate: 2.4M
Center Freq (Hz): 80M

<<< Welcome to GNU Radic Companion 3.10.10.0 >> >

Block paths:

C¥ProgramData¥radioconda¥Library¥share¥gnuradio¥grc¥blocks

Loading: "C:¥Users¥Masahiro¥Desktop¥gnuradio_test¥test_fm.grc”

>>> Done

Loading: "C:¥Users¥Masahiro¥Desktop¥gnuradio_test¥my_fm.gre”

>>> Done

Low Pass Filter
Decimation: 5
Gain: 1
‘Sample Rate: 2.4M -

my_fm.grc - C:¥User

‘Cutoff Freq: 100k
Transition Width: 30k
Window: Hamming
Beta: 6.76

ID
Imports

~ Variables
center_freq 80000000.0
samp_rate  2400000.0

Complex Conjugate

Multiply

‘Complex To Mag Phase

Band Pass Filter

Gain: 1

Sample Rate: 480k
Low Cutoff Freg: 30
High Cutoff Freq: 5k
Transition Width: 10k
Window: Hamming
Beta: 6.76

QT GUI Time Sink
Number of Points: 1.024k

x x + +

b ADS-B
P Advanced File
¥ Core

b ADALM-2000
Audio
Boolean Operators
Byte Operators
Channel Models
Channelizers
Coding
Control Port
Debug Tools
Deprecated
Digital Television
Equalizers
Error Coding
File Operators
Filters
Fourier Analysis
GUI Widgets
Impairment Models
Industrial /O
Instrumentation
1Q Balance
1Q Correction
Level Controllers
Math Operators
Measurement Tools
Message Tools
Misc
Modulators
Networking Tools
OFDM
Packet Operators
PDU Tools
Peak Detectors
Resamplers
Soapy
Stream Operators
Stream Tag Tools
Symbol Coding
Synchronizers
Trellis Coding
Type Converters
UHD
Variables
Video

v v Y Y Y VY VYT VYT VYTV VYV VY VYV VYV VYWYV YV VYV VYV Y Y YV YV VYV VYV VTV
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*untitled - GNU Radio Companion - @ x
File Edit View Run Tools Help
G-B-rix B0 ¥00® 62 Q2P B OO Hi» QcC R
fm_only_TokyoFM am_only_RITT_ATIS am_only_RITT_ATIS_copy untitled » ADS-B

» Advanced File

Variable Variable ¥ Core

Options
Title: Not titled yet

Author: user ID: samp_rate 1D: freq » ADALM-2000

Output Language: Python Value: 2.4M Value: 80M b Audio

Generate Options: QT GUI

-

Boolean Operators
Byte Operators
Channel Models

Channelizers

-

-

-

-

Coding
Control Port

-

-

Debug Tools

-

Deprecated

-

Digital Television

-

Equalizers

-

Error Coding

» File Operators
b Filters
» Fourier Analysis
» GUI Widgets
C
. ) . ID Value N
¥Users¥user¥radioconda¥Llibrary¥share¥gnuradio¥grc¥blocks | + fre € 1’Fm 80 e 6 € l
mports q l / z 7 ,
_ N\
Loading: "C:¥Users¥user¥Desktop¥sdr¥fm_only_TokyoFM.grc" ¥ Variables r U @uUT
>>> Done freq 80000000.( ¥ » 1Q Balance
samp_rate 2400000.0 *| » 1Q Correction

Loading: "C:¥Users¥user¥Desktop¥sdr¥am_only_RITT_ATIS.grc"
>>> Done

samp_ratelZ2.4e6% A 7]

Loading: "C:

¥Users¥user¥Desktop¥sdr¥am_only RITT_ATIS copy.grc”
>35> Done » Message Tools
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= RERFRE(IRR) &ALV )v D

> . [@lc R SoapyZ A7
ESoapyi x

5'1

w —_—

Core *untitled - GNU Radio Companion - 8 x
File Edit View Run Tools Help

¥ Soapy G-®-4x BO *HOO €0 9P E A0 S5»  QCR
fm_only_TokyoFM am_only_RITT_ATIS am_only_RITT_ATIS_copy untitled Q Soap x
- ~ Core
Source i e s
..... { Author: user 1D: samp_rate 1D: freq  Source
. Output Language: Python | | Values 2:4M Value: 80M .
Soapy AirspyHF Source Generate Ot a1 61 Soapy AlupyHe Souce

Soapy BladeRF Source
( Soapy Custom Source

j‘b W — \\  — 7\\ Soapy Blad E"RF SDUI'CE N Soapy HackRF Source
7 \ ‘ Soapy LimeSDR Source
*-'_ l kl F J Soapy PLUTO Source

Soapy Custom Source

B - Soapy RTLSDR Source
7 -~y W W \ ‘ c - ¥ -{ = s“’:amzvem:]:ﬁ““e i lScapy SDRPlay Source
) Center Freq (Hz): 80M Sink
Soapy HackRF Source L —

Soapy Custom Sink
Soapy HackRF Sink
Soapy LimeSDR Sink
Soapy PLUTO Sink

Soapy PLUTO Source  Deprecated

Soapy LimeSDR Source

= Soapy Sink
S 08 p}"’ RT LS D R 5 ource R . ¥Users¥user¥radioconda¥Library¥share¥gnuradio¥grc¥blocks --Impom Value ) o
Loading: “C:¥Users¥user¥Desktop¥sdr¥fm_only_TokyoFM.gre" - Variables +
>>> Done freq 80000000.0 x
S oa py S D R P I a}f S ource Loading: “C:¥Users¥user¥Desktop¥sdr¥am_only_RITT_ATIS.grc" samp_rate 24000000 "
>>> Done
- < I“b Loading: "C:

¥Users¥user¥Desktop¥sdr¥am_only RITT_ATIS copy.grc”
>>> Done
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*untitled - GNU Radio Companion - = X

File Edit View Run Tools Help
G-B~rix B ¥OO® 62 @2 B HO FHix» QC R

fm_only_TokyoFM am_only RITT_ATIS am_only RITT_ATIS copy untitled Q low X

¥ Advanced File
Options _ ; |— I %

Title: Not titled yet Variable Variable OW paSS RN Flow Input Synchronizer

T 0 ID: samp_rate 1ID: freq - Core

Output Language: Python Value: 2.4M Value: 80M - Fiters

Generate Options: QT GUI

FFT Low Pass Filter

Low-pass Filter Taps

_— ]\ — A\
Low Pass Filter *j.bl t I l I\ 7 \\J /‘ ]
Decimation: 1 -I_ -

Soapy RTLSDR Source Gain: 1

(o}
Sample Rate: 2.4M : = Ay Ay D )
cmd| Sample Rate: 2.4M . Cu:;::fireqt? - ) J | \J

Center Freq (Hz): 80M Transition Width:
Window: Hamming

Beta: 6.76
OutD* o InlCELiRZE D78
u NI B0, fo N

- . . . ID Value

¥Users¥user¥radioconda¥Library¥share¥gnuradio¥grc¥blocks
Imports +

Loading: "C:¥Users¥user¥Desktop¥sdr¥fm_only_TokyoFM.grc" ~ Variables +
>>> Done freq 80000000.0 *

. samp_rate 2400000.0 x
Loading: "C:¥Users¥user¥Desktop¥sdr¥am_only_RJTT_ATIS.grc”
>>> Done
Loading: "C:

¥Users¥user¥Desktop¥sdr¥am_only RITT_ATIS_copy.grc”
>>> Done



Low pass filter D%

Low pass filter 7 Ow o %4 JILoO)w O U TERERRZ <

Properties: Low Pass Filter X
General ~ Advanced  Documentation
FIR Type Complex->Complex (Decimating) ~
Decimation 5 [ipt] 57£ljj
Gain n [real]
Sample Rate | samp _rate [real] 10093§ljj
Cutoff Freq 100e3 [real]
Transition Width [ 30e3] Hrear | 30e3%Z A /]
Window Hamming v
Beta 6.76 [real]
Param - Transition Width(width):
Expression None is invalid fertype-real.
ok | ol pory - AADURNDDIZSOKET Y




Delay®EN

File Edit View Run Tools Help

G-B-ix oD 000 62 2P B HO &

fm_only_TokyoFM am_only_RITT_ATIS am_only_RJTT_ATIS_copy S
Options - -

Title: Not titled yet Variable Variable

Author: user ID: samp_rate ID: freg

Output Language: Python Value: 2.4M Value: 80M

Generate Options: QT GUI

Low Pass Filter
Decimation: 5
Gain: 1
Sample Rate: 2.4M
Cutoff Freq: 100k
Transition Width: 30k

OutHh'SInlICHEHEZ DR

Soapy RTLSDR Source
|cmd Sample Rate: 2.4M
Center Freq (Hz): 80M

(™

) ID Value

¥Users¥user¥radioconda¥Library¥share¥gnuradio¥grc¥blocks £
Imports
Loading: "C:¥Users¥user¥Desktop¥sdr¥fm_only_TokyoFM.grc" v Variables
>>> Done freq 80000000.0
. samp_rate 2400000.0

Loading: "C:¥Users¥user¥Desktop¥sdr¥am_only RJTT ATIS.grc"
>>> Done
Loading: "C:

¥Users¥user¥Desktop¥sdr¥am_only RITT_ATIS copy.grc”
>>> Done

*untitled - GNU Radio Companion

[Delay ] Z &3 o

BARICKRS YT
PORROYT

Q Dela x
¥ Core
¥ Misc
TR I
¥ Message Tools
Message Strobe Random-Delay
~ Filters

Filter Delay

25



Delay®Dzx

Properties: Delay

General Advanced Documentation

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

Type complex ¥
Delay [1] g
Num Ports 1 [int]
Vector Length 1 [int]
Show Msg Ports = No - [bool]

ﬂpplyJ

1Z= A7

ATIDENDTZH0KZET )Y D
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File Edit View Run Tools

*untitled - GNU Radio Companion

[Complex]ZfR®xR

G-B-4ix BCDC Y0060 €2 @2 B HO H ™ QC R
fm_only_TokyoFM am_only_RITT_ATIS am_only_RITT_ATIS_copy untitled Q. Comple x
. ~ Core
Options - B
Title: Not titled yet Variable Variable ~ Type Converters
Author: user ID: samp_rate (Bl =T Complex to Arg
Output Language: Pythan Value: 2.4M Value: 80M

Generate Options: QT GUI

Complex To Float
Complex to Imag
Complex To IChar
Complex To IShort

Complex to Mag
Low Pass Filter

Soapy RTLSDR Source
cmd| Sample Rate: 2.4M
Center Freq (Hz): 80M

—_— — Y
Decimation: 5 j'b l I\\\ \y 7 Complex to Mag”2
Gain: 1 -I_ - ; Complex To Mag Phase
Sample Rate: 2.4M 7 -~ RY W (o] Complex To Real
) J D J : Float To Complex

Cutoff Freq: 100k
Transition Width: 30k
Window: Hamming IChar To Complex

Beta: 6.76

Complex Conjugate -

IShort To Complex

O Utb\ 6 In ‘ . EE%% 72 ) 7:3: <\ . ::l:fi)n;t;c:s;:d Phase To Complex

¥ Measurement Tools

= Ctrlport Complex Probe
- ID Value v
¥Users¥user¥radioconda¥Library¥share¥gnuradio¥grc¥blocks e + Waveform Generators
Imports VCO (complex)
Loading: "C:¥Users¥user¥Desktop¥sdr¥fm_only_TokyoFM.grc" ~ Variables - Iridium
>>> Done freq 80000000.0 juchar_to_complex
samp_rate 2400000.0 X T

Loading: "C:¥Users¥user¥Desktop¥sdr¥am_only_RJTT_ATIS.grc"

>>> Done

Loading: "C:

¥Users¥user¥Desktop¥sdr¥am_only_RITT_ATIS_copy.grc”

>>> Done
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MultiplyZ;:Eil

Fi; ?ﬂit@Vie\t Rlin Tools Helpi. rMUItlplyJ §m$

& TO0® 62 @2P B OO FHix» QcCc R

fm_only_TokyoFM am_only_RITT_ATIS am_only_RITT_ATIS_copy untitled Q Mul %
- ~ Core
ptions - i
Title: Not titled yet Variable Variable *j-b W ‘ — I\“ \y 7\\ ¥ Math Operators
Author: user ‘[:::j:n;:‘r:‘lte \Ilgilf:f'qBUM I L : Multiply by Tag Value
Qutput Language: Python " * (o) . .
~ A\ A\

Generate Options: QT GUI ) 7 J I\ I\ D \y 7 Multiply Conjugate

Multiply Const

Fast Multiply Const
Multiply by Matrix

Low Pass Filter

Decimation: 5 ~ Message Tools

Gain: 1
Multiply

Soapy RTLSDR Source
cmd| Sample Rate: 2.4M
Center Freq (Hz): 80M

Tagged Stream Multiply Length Tag
~ |EEE802.15.4
Multiuser Chirp Detector

Sample Rate: 2.4M
Cutoff Freq: 100k
Transition Width: 30k
Window: Hamming

- ~ RADAR
Beta: 6.76 Complex Conjugate ~ RADAR
- Static Target Simulator
OutMSInICHECIRZE D7 <
~ 1. ~ CCSDS
Path ID Demultiplexer
Virtual Channel Demultiplexer
~ ID Value
¥Users¥user¥radioconda¥library¥share¥gnuradio¥grc¥blocks
Imports +
Loading: "C:¥Users¥user¥Desktop¥sdr¥fm_only TokyoFM.grc" ~ Variables +
>>> Done freq 80000000.0 x
. samp_rate 2400000.0 X
Loading: "C:¥Users¥user¥Desktop¥sdr¥am_only RITT ATIS.grc"
>>> Done
Loading: "C:

¥Users¥user¥Desktop¥sdr¥am_only_RJTT_ATIS_copy.grc"
>>> Done
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Complex to Mag PhaseZE1l

*untitled - GNU Radio Companion

ST T [Complex] iR

B-B~-i1x B ¥+¥H0® 62 @b B OO HFix» QCnR

fm_only_TokyoFM am_only_RITT_ATIS am_only_RITT_ATIS_copy untitled
Options
Title: Not titled yet Variable Vvariable

Author: user 1D: samp_rate 1D: freq j.l.l — W\ — \ \ R\ Y

Output Language: Python Value: 2.4M Value: 80M -I— — 7 J

Generate Options: QT GUI s
FURFOYD

Low Pass Filter
Decimation: 5

Soapy RTLSDR Source EEdl
A Sample Rate: 2.4M
|cmd Sample Rate: 2.4M - I —
Center Freq (Hz): 80M RE Complex To Mag Phase

OutHh'SInlICHEHREZ DR

Window: Hamming
Beta: 6.76

Block paths: ID Value
C¥Users¥user¥radioconda¥Library¥share¥gnuradio¥grc¥blocks |
mports
Loading: "C:¥Users¥user¥Desktop¥sdr¥fm_only_TokyoFM.grc” ~ Variables
>>> Done freq 80000000.0

samp_rate 2400000.0
Loading: "C:¥Users¥user¥Desktop¥sdr¥am_only_RITT_ATIS.grc”

>>> Done

lLaadinq: "Ml leareMiear NN acltanMedrMam Aanhe RITT ATIC camuaes"

Q Comp x
¥ Core
¥ Type Converters
Complex to Arg
Complex To Float
Complex to Imag
Complex To IChar
Complex To IShort
Complex to Mag
Complex to Mag”2
" comploro tag prase] |
Complex To Real
Float To Complex
IChar To Complex
IShort To Complex
Magnitude and Phase To Compl
¥ Math Operators
Complex Conjugate
¥ Measurement Tools
Ctriport Complex Probe
~ Waveform Generators
VCO (complex)
¥ GUI Widgets
> ar
QT GUI Compass
* v Iridium
x
juchar_to_complex
~ Satellites

¥ Deframers
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Null Sink®:EN

File Edit View Run Tools Help rNUIIJ %*ﬁ?
G-B-ix o 000 62 0200 OO Hiu» QcCcr

fm_only_TokyoFM am_only RITT_ATIS am_only RITT_ATIS copy untitled 4 Null X
Options ~ Core
Title: Not tited yet EEE Variable

Author: user ID: samp_rate 1D: freq j'b _— A \ N ~ Misc
0u|:|:|ut-l guage: Python | | Value: 2:4M Value: 80M -I_ — j J Null Sink _
ol e 7 ~ W w \ O Null Source

) J I\ I\ D \ J ] ~ UHD

¥ RFNoC

~ Blocks

Low Pass Filter

Decimation: 5 m RFNoC Null Source Sink Blo
Gain: 1

Sample Rate: 2.4M
Cutoff Freq: 100k
Transition Width: 30k
Window: Hamming
Beta: 6.76

Soapy RTLSDR Source
||:md Sample Rate: 2.4M
Center Freq (Hz): 80M

~ Iridium

Complex To Mag Phase

OutHh S InlCEgiEZE DR <

pdu_null_sink

Complex Conjugate

Block paths: ID Value

C¥Users¥user¥radioconda¥Llibrary¥share¥gnuradio¥grc¥blocks Imparts +
Loading: "C:¥Users¥user¥Desktop¥sdr¥fm_only_TokyoFM.grc" ~ Variables +
>>> Done freg 80000000.0 x

samp_rate 2400000.0
Loading: "C:¥Users¥user¥Desktop¥sdr¥am_only RITT_ATIS.grc"

>>> Done

Aadina "C¥ leare¥ e Aar¥Maclk+AanYeAr¥am Anhe RITT ATIC ;camur A"
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Null Sink®&x

Properties: Null Sink X

General Advanced Documentation

e

Input Type float = ﬂoat[: ggg
— \Vector Length | 1 [int]
Num Inputs 1 [int]

]

>3 Bus Connections ' [[0,]]

o | el g AHHHEDDIZS0KED Y



Band pass filter®;EhN

*untitled - GNU Radio Companion

File Edit View Run Tools Help

G-6-+x 4

fm_only_TokyoFM am_only RIJTT_ATIS am_only RITT_ATIS copy untitled

Variable Variable
ID: samp_rate ID: freq
»t Python Value: 2.4M Value: 80M
s: QT GUI

Low Pass Filter
Decimation: 5
Gain: 1

SDR Source

SO0 €60 @e¢hPbm HO &

QcCr

[Band| =& =

BRAICKESYT
rorrOYVT

e: 2.4M
| (Hz): 80M

Sample Rate: 2.4M -
Cutoff Freq: 100k
Transition Width: 30k

Window: Hamming Delay
Beta: 6.76 Delay: 1

Complex Conjugate

OutMSInlCHELiRZE DR

Block paths: ID Value
C¥Users¥user¥radioconda¥Library¥share¥gnuradio¥grc¥blocks |
mports
Loading: "C:¥Users¥user¥Desktop¥sdr¥fm_only_TokyoFM.grc" ~ Variables
>>> Done freq 80000000.0

samp_rate 2400000.0
Loading: "C:¥Users¥user¥Desktop¥sdr¥am_only RJTT_ATIS.grc"
>>> Done

laadima: WM e nre Mo e mrd M ac bt mn Y e AW amn mnhe DITT ATIC s s

Complex To Mag Phase

Band Pass Filter
Decimation: 10

Gain: 1

Sample Rate: 480k
Low Cutoff Freq: 10
High Cutoff Freq: 10k
Transition Width: 10k
Window: Hamming
Beta: 6.76

Q Band x
¥ Core
¥ Synchronizers
FLL Band-Edge
~ Filters
sendpessrier ||
Band Reject Filter
Band-pass Filter Taps
Band-reject Filter Taps
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Band pass filter D%

Properties: Band Pass Filter X |

Float -> Float (Real Taps)(Decim)|CZE &

General Advanced Documentation E

= FIR Type Float->Float (Real Taps) (Decim) v
n: § -
Decimation 10 [int] ok 10;é_:ljj
- 32 A7]
g : 5k
Wi Sample Rate | 480e3 IRy
;a": ample Rate e [reall F 48063€ljj

Low Cutoff Freq |10 freall—o

| High Cutoff Freq |5e3 frealt—— 10;Elj]
Transition Width | 10e3 [real] 5 e3 ;E ljj

Window Hamming v

Beta 6.76 [real] 10e3% A /7

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

ox_| | cnes | _soriy ANDIED D12 50KE ) w2




Audio SinkMENN

File Edit View Run Tools Help

G-B-4x B

*untitled - GNU Radio Companion

SHO0® 2 QP B NO Hx» QcCcn

fm_only TokyoFM am_only RITT_ATIS am_only RITT_ATIS copy untitled
—_— N — b
e j‘l_, ' I\\ \ y
+ i 5
BOM o
\ \
rorEOYD
ilter
Band Pass Filter

Decimation: 10
' 4M _ Gain: 1
0k M Complex To Mag Phase Sample Rate: 480k Audio Sink
ith: 30k Low Cutoff Freq: 10 Sample Rate: 48 kHz
e - High Cutoff Freq: 10k B :

Complex Conjugate Transition Width: 10k
Window: Hamming
Beta: 6.76
Outh o InlCHECIRZE DR <
u NI B0l fo N
Block paths: D Value
C:¥Users¥user¥radioconda¥Llibrary¥share¥gnuradio¥grc¥blocks |
mports

Loading: "C:¥Users¥user¥Desktop¥sdr¥fm_only_TokyoFM.grc" v Variables
>>> Done freq 80000000.0

samp_rate 2400000.0

Loading: "C:¥Users¥user¥Desktop¥sdr¥am_only_RIJTT_ATIS.grc"
>>> Done

lmmdimm "M e nrn M e ¥ Mnc b mn e A oM e mnhs DITT ATIC ;s mes

[Audio | &%

Q Audio x
¥ Core
* Audio

N aosnc ||

Audio Source

Alaw Audio Decoder

g711 Alaw Audio Encoder
CODEC2 Audio Decoder
CODEC2 Audio Encoder

CVSD Audio Decoder (Raw Bit-L
CVSD Audio Encoder (Raw Bit-L
g721 Audio Decader

g721 Audio Encoder

g723_24 Audio Decoder
g723_24 Audio Encoder
g723_40 Audio Decoder
g723_40 Audio Encoder

ulaw Audio Decoder

ulaw Audio Encoder



Audio Sinkz%

Ok

Device Name

Num Inputs 1

Properties: Audio Sink

General Advanced Documentation

Sample Rate | 48 kHz -

OK to Block Yes ¥

0K Cancel

[int]
[string]

[int]

Apply

TV T IAZ1—H5148kHz | ZEIR

EEUIZHO0KZED YD

“Variables
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5 DEN

File Edit View Run Tools Help

G-B-ix B0 Y000 € ©¢PE OO Hi»  QCR atzx= A 7]

*untitled - GNU Radio Companion - & x

fm_only_TokyoFM am_only RITT_ATIS am_only RITT_ATIS copy untitled Q ar
~ Core
e ¥ Instrumentation
8OM QT GUI Time Sink v ar
Number of Points: 1.024k fosphor sink (Qt)
Sample Rate: 2.4M QT GUI Bercurve Sink
Aut le: N ] .
st QT GUI Time Sink QT GUI Constellation Sink
Number of Points: 1.024k QT GUI Eye Sink
QT GUI Frequency Sink Sample Rate: 2.4M -
ilter FFT Size: 1024 Autoscale: No QT GUI Frequency Sink
Center Frequency (Hz): 0 Band Pass Filter QT GUI Histogram Sink
Bandwidth (Hz): 2.4M Decimation: 10 QT GUI Number Sink
1_:.»4 S:""Il Rt 460K QT GUI Sink
0 - mple Rate: -
E— Multiply Complex To Mag Phase e e Audio Sink QT GUI Time Raster Sink
: Sample Rate: 48 kH
1ing C T e High Cutoff Freq: 10k mple Rate z -_ U] T Shal -
omplex Conjugate o .
Tr_ansmon Wld[-h. 10k QT GUI Vector Sink
Window: Hamming
Beta: 6.76 QT GUI Waterfall Sink
— \ AN i
j-b ( |\\ \\J 7 Ul Widgets
+ — W, Qr
— ) W w D X O QT GUI App Background
) QT GUI Fast Auto-Correlator £
QT GUI Az-El Plot
QT GUI Check Box
Block paths: ID Value
C¥Users¥user¥radioconda¥Library¥share¥gnuradio¥grc¥blocks Imoorts + QT GUI Chooser
P QT GUI Compass
R " ~ Variables + )
Loading: "C:¥Users¥user¥Desktop¥sdr¥fm_only_TokyoFM.grc QT GUI Dial
x
>>> Done freq 80000000.0 QT GUI Dial Gauge
samp_rate 2400000.0 x .
Loading: "C:¥Users¥user¥Desktop¥sdr¥am_only_RJITT_ATIS.grc" QT GUI Distance Radar
>>> Done QT GUI Message Edit Box

QT GUI Entry

laadi;m: WM e mre M i ar Y Mac b M e AW e mnhe DITT ATIC mmmar e



12E®QT GUI Time sinkM& 7

QT GUI Time sinkJ OV o745 JILo )OI UTEHREZRL

Options
1e: Not titled yet VATERE Variable
T e ID: samp_rate ID: freq
itput Language: Python | | Value: 2.4M value: 80M QT GUI Time Sink _
Properties: QT GUI Time Sink X nerate Options: QT GUT Number ofpints: 10244 n
Autoscale: No
General  Advanced  Trigger  Config Documentation
—— QT GUI Frequency Sink
Type Complex v tow Pass Filter e
— ] Decimation: 5 Bandwidth (Hz): 2.4M
kHz Soapy RTLSDR Source

=8

Gain: 1
Name - [Stl'i I'Ig] d| Sample Rate: 2.4M +—~. ?ﬂi:‘:;eljﬂkm M
Center Freq (Hz): 80M Transition Width: 30k
Y ﬂD(iS LEbE' Am plitUd e [Stl'il'lg] Windows: Hamming Complex Conjugate

Y Axis Unit [string]
Number of Points 1024 [int]
Sample Rate samp_rate [float]
Gid | Nov AutoscaleZ Yes|CEEJ D
Autoscale Yes ¥
Y min -1

[float] |

| OK Caricel Apply _ -
I — EBREUREHOKZD )Y




QT GUI Frequency sink®&x "

QT GUI Frequency sinkJOw o245 J)ILo)woUTEREZRHL

Options
1e: Not titled yet Variable Variable
thor: user ID: samp_rate ID: freq : :
Properties: QT GUI Frequency Sink X tput Language: phan | (V0 P [ Tee e
i pions: Q Sample Rate: 2.4M
General  Advanced  Trigger  Config Documentation -
L= = QT GUI Frequency Sink
- FFT Size: 1024 -
1 FFT Size 1024 ~ [int] :I  Low Pass iter szt emol| AL
kHz Gain: 1 Bandwidth (Hz): 2.4M
] Soapy RTLSDR Source mole -
Window Type = Blackman-harris ¥ 1d| Sample Rate: 2.4M P“. e — V.
Center Freq (Hz): 80M Transition Width: 30k
] . Window: Hamming Dela -
Normalize Window Power False > Beta: 6.76 e DU
Center Frequency (Hz) 0 [real]
Bandwidth (Hz) samp_rate [real]
) —77NEg
Grid No AutoscaleZYes|[CEET S
Autoscale Yes ¥
Average None ¥
| OK Carnicel Apply
BXEUIZHOKZEDIY D
TTITFOTLS = —_ \\
" DXA—E - b O K J



2 OBDOQT GUI Time sink®Dz%

QT GUI Time sinkJ OV o745 JILo )OI UTEHREZRL

-

Properties: QT GUI Time Sink X
General  Advanced  Trigger  Config Documentation
Band Pass Filter
- — W__ Det::imation: 10
Type Float floatlCEET D S
Name [string] i Ot v 10k
Transition W’lclil 10k
Y Axis Label  Amplitude [string] |0u e
Y Axis Unit [string]
Number of Points 1024 [int]
Sample Rate samp_rate [float]
Grid No + AutoscaleZYes|ICEE T B
Autoscale Yes ¥
Y min -1 [float]
OK Carncel Apply

EREUIZDOKZED YD

QT GUI Time Sink
Number of Points: 1.024k
Sample Rate: 2.4M
Autoscale: Yes
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537 DicEl

File Edit View Run Tools Help
G-B-4Lx E FO00 66 © ¢ pn

am_only_RJTT_ATIS

my_fm_only TokyoFM.grc - C:¥Users¥user¥Desktop¥sdr

6 =

fm_only_TokyoFM my_fm_only_TckyoFM

am_only_RITT_ATIS_copy

x PP

QCrR

Options
Title: Not tiled yet Variable variable
Author: user ID: samp_rate 1ID: freq - :
Output Language: Python | | V2lues 2:4M Value: 80M QT GUI Time Sink

Number of Points: 1.024k
Sample Rate: 2.4M
Autoscale: Yes

Generate Options: QT GUL

QT GUI Frequency Sink
FFT Size: 1024

Center Frequency (Hz): 0
Bandwidth (Hz): 2.4M

Low Pass Filter
Decimation: 5

Soapy RTLSDR Source Er=dl
E = o 3T Sample Rate: 2.4M
B Sample Rate: 2. Cutoff Freq: 100k
Center Freq (Hz): 80M

Transition Width: 30k
Window: Hamming
Beta: 6.76

Complex Conjugate

e T T e R T

¥Users¥user¥Desktop¥sdr¥my _fm_only_TokyoFM.py ID Value
Imports

[£2]11 mEZ]33m[WARNING] SoapyVOLKConverters: no VOLK config file |+ Variables

found. Run volk_profile for best performance.[[2][0m

Found Fitipower FCO013 tuner

[INFO] Opening Generic RTL2832U =: 77771111153705700...

Found Fitipower FC0013 tuner

[INFO] Using format CF32.

freq 80000000.0
samp_rate 2400000.0

20T BESTANEENT S

nentation

> ar

QT GUI Time Sink
Number of Points: 1.024k
Sample Rate: 2.4M
Autoscale: Yes

Complex To Mag Phase

Band Pass Filter
Dedmation: 10
Gain: 1

Sample Rate: 480k
Low Cutoff Freq: 10
High Cutoff Freq: 10k
Transition Width: 10k
Window: Hamming
Beta: 6.76

Audio Sink
Sample Rate: 48 kHz

fosphor sink (Qt)

QT GUI Bercurve Sink

QT GUI Constellation Sink
QT GUI Eye Sink

QT GUI Frequency Sink
QT GUI Histogram Sink
QT GUI Number Sink

QT GUI Sink

QT GUI Time Raster Sink

QT GUI Time Sink

QT GUI Vector Sink
QT GUI Waterfall Sink

~ GUI Widgets
> Qr

QT GUI App Background
QT GUI Fast Auto-Correlator £
QT GUI Az-El Plot

QT GUI Check Box

QT GUI Chooser

QT GUI Compass

QT GUI Dial

QT GUI Dial Gauge

QT GUI Distance Radar
QT GUI Message Edit Box
QT GUI Entry
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