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gr-rpitx sink block
▶ gr-rpitx 1: connect any (10-250 kHz bandwidth limited by DMA rate) GNU Radio processing

sequence to a transmitting sink

▶ be aware of the many harmonics and spurious: bandpass filtering is mandatory

▶ do not emit over the air unless you know what you are doing

Options

ID: rpi

Title: Not titled yet

Output Language: Python

Generate Options: No GUI

Run Options: Prompt for Exit

Variable

ID: f

Value: 86.6M

Variable

ID: samp_rate

Value: 48k

out

cmd

freq

Signal Source

ID: analog_sig_source_x_0

Sample Rate: 48k

Waveform: Cosine

Frequency: 11k

Amplitude: 800m

Offset: 0

Initial Phase (Radians): 0

in

rpitx sink

ID: rpitx_rpitx_sink_0

Samp_rate: 48k

Carrier_freq: 86.6M

1https://github.com/jmfriedt/gr-rpitx
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https://github.com/jmfriedt/gr-rpitx


gr-hellschreiber 2 source and sink blocks

gr-hellschreiber: low bandwidth Fax-like graphical communication mode

▶ emitter block (to rpitx, running on the embedded board)

▶ receiver block (from RTL-SDR dongle, running on the embedded board)

▶ decoder block (ZMQ stream to binary picture): display ⇒ running on laptop

98=7x14
   =number of pixels/letter

pmt.intern("message ".upper())

decim1*decim2

Options

ID: HellGen

Title: Hellschr...e Generator

Author: Barry D... Lavarenne)

Description: Hells...enerator

Output Language: Python

Generate Options: No GUI

Run Options: Prompt for Exit

Variable

ID: decim1

Value: 10

Variable

ID: decim2

Value: 1

Variable

ID: samp_rate

Value: 12.005k

Variable

ID: symbol_rate

Value: 122.5

out

re

im

Float To Complex

ID: blocks_float_to_complex_0

strobe set_msg

Message Strobe

ID: blocks_message_strobe_0

Message PMT: FOSDE...DEVROOM 

Period (ms): 1k

outin

Repeat

ID: blocks_repeat_1_0

Interpolation: 10
outin

UChar To Float

ID: blocks_uchar_to_float_0
out

clear_input

msg_in
Hellschreiber code vector source

ID: epy_block_0_0
in

rpitx sink

ID: rpitx_rpitx_sink_0

Samp_rate: 120.05k

Carrier_freq: 86.6M

2https://github.com/tlavarenne/gr-hellschreiber
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https://github.com/tlavarenne/gr-hellschreiber


Hellschreiber fonts and communication protocol

a

ahttps://www.nonstopsystems.com/radio/

hellschreiber-fonts.htm

a

ahttps://www.qsl.net/zl1bpu/DOCS/Hellspec.pdf
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gr-hellschreiber 3 source and sink blocks

gr-hellschreiber: low bandwidth Fax-like graphical communication mode

▶ emitter block (to rpitx, running on the embedded board)

▶ receiver block (from RTL-SDR dongle, running on the embedded board)

▶ decoder block (ZMQ stream to binary picture): display ⇒ running on laptop

Options

ID: hell_decode

Title: Hellschreiber receptor

Author: Thomas Lavarenne

Description: Hells...Receptor

Output Language: Python

Generate Options: No GUI

Run Options: Prompt for Exit

Variable

ID: decim1

Value: 10

Variable

ID: decim2

Value: 10

Variable

ID: samp_rate

Value: 1.2005M

Variable

ID: symbol_rate

Value: 122.5

outin
Complex to Mag^2

ID: blocks_co...mag_squared_0

outin
Float To UChar

ID: blocks_float_to_uchar_0
outin

Threshold

ID: blocks_threshold_ff_0_0

Low: 150m

High: 150m

Initial State: 0

outin

DC Blocker

ID: dc_blocker_xx_0

Length: 512

Long Form: True

out

error

T_inst

T_avg

in

Symbol Sync

ID: digital_symbol_sync_xx_0

Timing Error Detector: Modified Mueller and Müller

Samples per Symbol: 5

Expected TED Gain: 1

Loop Bandwidth: 50m

Damping Factor: 707m

Maximum Deviation: 200m

Output Samples/Symbol: 1

Interpolating Resampler: MMSE, 8 tap FIR

out in

Low Pass Filter

ID: low_pass_filter_0

Decimation: 10

Gain: 1

Sample Rate: 1.2005M

Cutoff Freq: 60.025k

Transition Width: 60.025k

Window: Hamming

Beta: 6.76

out in

Low Pass Filter

ID: low_pass_filter_0_0

Decimation: 2

Gain: 1

Sample Rate: 120.05k

Cutoff Freq: 6.0025k

Transition Width: 6.0025k

Window: Hamming

Beta: 6.76

out command

osmocom Source

ID: osmosdr_source_0

Sync: Unknown PPS

Number Channels: 1

Sample Rate (sps): 1.2005M

Ch0: Frequency (Hz): 86.6M

Ch0: Frequency Correction (ppm): 0

Ch0: DC Offset Mode: 0

Ch0: IQ Balance Mode: 0

Ch0: Gain Mode: False

Ch0: RF Gain (dB): 39

Ch0: IF Gain (dB): 20

Ch0: BB Gain (dB): 20

in

ZMQ PUB Sink

ID: zeromq_pub_sink_0

Address: tcp://*:55555

Timeout (msec): 100

Pass Tags: No

Filter Key: 

3https://github.com/tlavarenne/gr-hellschreiber
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https://github.com/tlavarenne/gr-hellschreiber


GNU Radio 3.9 Buildroot cross compilation
▶ Cross-compile 4 5 with GNU Radio 3.9 on Buildroot : make menuconfig and select GNU Radio

3.9
▶ Connect blocks with GNU Radio Companion on the PC, export resulting Python script to RPi

and execute on embedded board

4G. Goavec-Merou & J.-M Friedt, Never compile on the target ! GNU Radio on embedded systems using Buildroot,
FOSDEM (2021) at
https://archive.fosdem.org/2021/schedule/event/fsr_gnu_radio_on_embedded_using_buildroot/

5https://github.com/oscimp/oscimp_br2_external
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https://archive.fosdem.org/2021/schedule/event/fsr_gnu_radio_on_embedded_using_buildroot/
https://github.com/oscimp/oscimp_br2_external


ZeroMQ streaming and decoding on PC
▶ Low bandwidth by preliminary processing on RPi and only communicating resulting pixel color for

display
▶ Recording with DVB-T and 0MQ streaming to PC for display (distributed embedded system)
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Conclusion

▶ functional port of GNU Radio to Buildroot for developing on embedded boards

▶ transition from GNU Radio 3.8 to 3.9 eased by OOT Porting Guide 6

▶ Raspberry Pi (4)+RTL-SDR as affordable hardware to become familiar with narrow bandwidth
(<200 kHz) communication protocols implemented as SDR

6https://wiki.gnuradio.org/index.php/GNU_Radio_3.9_OOT_Module_Porting_Guide
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https://wiki.gnuradio.org/index.php/GNU_Radio_3.9_OOT_Module_Porting_Guide

