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Elegant Tools

Enables you without getting in your way:.
Keep easy things easy, make hard things possible.
Can focus on what matters.

Provides a delightful user experience.

e Use the best tool for the job.
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A Survey of Tools

@ There are lots of tools out there!
e (Can’t cover them all in ~20 minutes.
e Will just cover the tools we see used most commonly.



Design Tools



GNU Radio

Options. Parameter Parameter Parameter Parameter
: wibfm receive fpga ID: adress mp rate ID: freq

Title: WBFM Receive FPGA 1P Address ample Rate | | Label: Default Frequency

Author: jonathon Pendium

Description: WEFM ._elerator

Generate Options: Wi GUI

UHD: USRP Source

Wav File Sink
Device Addrs addr=.. 166 WBFM Receive
FIR Filter FPGA Fille: ...m/grc- bsitest.
Samp Rate (Sps): 400k o Ahigh SOy

: -
Cho: Center Freq (Hz il B Audio Decimation: 10 ::’:Pkr“s::n tka
Cho: Gain (4B): 20 per Sample:

WX GUI FFT Sink
Title: FFT Plot

Sample Rate: 400k
Baseband Freq: 96.9M
¥ per Div: 10 08

¥ Divs: 10

Ref Level (dB): 0

Ref Scale (p2p): 2
FFT Size: 512

Refresh Rate: 5

Grid Position: 2,0,2,4
Freq Set Varname: None

WX GUI Slider

Variable
1D: audio_decim

WX GUI Slider
1D: fine

Label: Fine Freq (MHz)
Default Value: 0
Minimum:

Maximum: 10

e Very popular, active community
e Lots of blocks ready-to-use
e GPL




LabVIEW Communications
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e From Design to Test
e Reference Designs, Examples, Support
e Commercial Product



LabVIEW FPGA
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Matlab

radioFound = f

radio. ! ter : 1 5 . Neec d 5 MHz minimum

radio.DecimationFac
radicFound = true;
break;

1) .Platform,

radio.Decim ac . mpling
radicFound = true;

e Algorithm Design
e Great support for USRPs!
e Commercial Product



Matlab

Channel Estimate for First OFDM Symbol
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e Algorithm Design
e Great support for USRPs!
e Commercial Product



Matlab

Channel Estimate for First OFDM Symbol
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e Algorithm Design

e Great support for USRPs!
e Commercial Product



Matlab

Channel Estimate for First OFDM Symbol
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Channel Estimate for First OFDM Symbol
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File  Tools
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Simulink

Model IEEE 802.11(R) WLAN
i Beacon Frame Receiver with USRP(R)

131 Jf <SERVICE>

<LENGTH=

PLCF Display

e Model-Based Design
e Generate HDL from Block Diagrams
e Commercial Product



REDHAWK

Fle Edit Navigate Search Sad Editor Waveform Project Run Window Help
o~ Q- | o~ > Q x % Bo/c+ &ava @ pydev [@schl

roject Explorer 53 =08 [& TunefilterDecimate.cpp | [ TuneFiterDecimate_base.cop | (5 port_implh | bulkioDataTypesh | % seqemplatedecish | [@ port_impl.cop | (& fm_audio_wf 063_102718171 3 =

b & HardLimit
b & HardLimit_wave
b labDataplayer
> &PsD |8 labDataPlayer [ TuneFilterDecimate |3 BasebandDemod
b & testmultiimpl
< & TuneFilterDecimate £] labDataPlayer_] &1 TuneFilterDecimate_1 €] BasebandDemod_1
b =i IDL Library
b 4 Binaries dataFloatout |l dataFloat_Out [l am_dataFloat_out [li|
# e
» @include dataFloat_In dataFloat_In m_dataFloat_out Jll
@cpp
b ¢ automate.cache pm_dataFloat_out |l
b [@main.cpp
b (& port_impl.cop
b & port_implh
b [ struct_propsh
b [3 TuneFiterDecimate_base.cpp -

a
Diagram| Sca Waveform fm_audio_wf_063_102718171

[ Properties | [2/ Problems | & Console @ Port Monitor -L Port Data &

TunefilterDecimate_1 [dataFloat_Out] | BasebandDemod_1 [fm_dataFloat_out] &

e Eclipse-based Design Tool
e SCA Framework
e LGPL



NordiaSoft SCARI

NS Hame: node1A:

NordiaSoft Radio Manager

le View Application Tools Window Help

dio Topelogy

USRP_UHD_AM_Transceiver USRP_UHD_Wideband_FM_Receivar USRP_UHD_FM_Transceiver
LinuxAudioh adeLogger LinuxAudioNodeAudioD evice USRP_UHD_Device

SCARIUSRP_UHD_AM_Transceiver/USRP_UHD_AM_TransceiverAssemblyController

LinuxAudiol odeE xecut sbleD evice

<<AssemblyControlier>>
FM_App_SingleBandAssemblyController

SCARI/USRP_UHD_AM_Transceiver/SignalDetectorResource

SCARIUSRF_UHD_AM_Transceiver/AMDemodulstarResource

FilterSquelchRxResource 3l

SCARIUSRP_UHD_AM_Transceiver/AMModulatorResource

SCARIUSRP_UHD_AM Transceiver/FiterVoiceResource

SCA CF & Design Tools
e SCA Compliant!!
e (Commercial Product




Noise Source QT GUI Frequency Sink

HNoise Type: Gaussian - Dyt ::_Hoi_: EIFO s rtie R RFMNaC: FIR > FFT Size: 1 024k
Amplitude: 500m i FF:;:I mo : = h Filter Taps: fiter_coeff | Center Frequency (Hz): 0

Seed: 0 Bandwidth (Hz): 32k

Top Block

—Data 0
Min Hold

Max Hold

u.oluo |
Frequency (MHz)

e Heterogenous Processing (focused on FPGA right now)
e Built on GNU Radio
e GPL



User Front-Ends



HDSOR —— x

| i } l.
d
a ; 1
[x‘ % i
e Spectrum Analysis _;»_ ! 1
. | i ¥ ]
. Cllck—tO_Tune! l 100400 100500 100600 100700 100800 100900 101000 101100 101200 101300 101400 mu 101500 ‘.I.?Uﬂ 101300 101500 102100 102200 02300 102400 102500 10260
e Send to Audio 4 M
e Windows Only
. ' WYY e TEET DR ST Y = . L N R o2 i';;eged
e Proprietary e n—

0% 0101,500,000 =
Tune0 100,500,000

Volume
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Bandwidth (F6]
Optians  [F71

i bl
T T

Info | Update [FO) N ) Notch

Full Scraon [F11) Mute AGCON Despread

http://www.hdsdr.de/index.html OIS ———
Minimize [F3] 10/27/2012 1:01:08 PM 1
CEU HDSDR: 1% * » EEEN rew 504z [ Avo
Zoom

Exit 4 L |CPU Tortal: 1% * . Spectium Speéd




Studiol

mm 35'43.99-0 ® HAM

e Includes Demod
= \ « JM j ‘ | e Windows Only
éW\w“\-WW Al ) M ) A Smdl ,,W[LWW ﬂ fwﬂww I M\l I, o) e Proprietary

http://www.woodboxradio.com/studio1.html



ShinySDR __

f ShinySDR 4

€& = C [jlocalhost:8
Spectrum  Rate : 30.08 Resolution | 4096 Radio Config Frequency DB
e Web Based + e e e
13
)9985373M EEMSFDSSGSG RF source | OsmoSDR = :‘;Eq !
- ode
e Remote Access Cener requency Lomisen
Label
145,000,000 &
e Includes Demods e
0.00
g ¥ more
e Uses GNU Radio | Mg
Ay 87.90WFM FM 87.9
o  Custom Blocks W T TUCTERTINPPTTY NPT O W 88 10WFM FM 8.1
A4 L i ! iy | = 88.30WFM FM 88.3
88.50WFM FM 88.5
Receiver b s
[ GPL 45.2M  [145.25M [145.3M  [145.35M [145.4M  [145.45M [1455M  [145.55M |145_e i 88.70WFMFM 88.7
Channel frequency 88.90WFM FM 88.9
145 447 648 88.10WFM FM 89.1
; ; 89.30WFM FM 89.3
B .r 89.50WFM FM 89.5
— s L | 89.70WFMFM 89.7
) @I SSBU) | g9 99wrM FM 89.9

LR 90.L0WFM FM 90.1

RE 24.69 | 90.30WFMFM 90.3

Squelch -| ~100.00 | 90.50WFMFM 905

. 90.70WFM FM 90.7
-34.87

i 90.90WFM FM 90.9

Volume - 91.10WFMFM 91.1

: 91.30WFMFM 91.3

A 91 BOWFMFM 91 5

+ Save to database R

https://github.com/kpreid/shinysdr



Baudline

~ -7 |baudiine <F1> FFT=1024 sample_rate=44100 zoom=24% test01.mpg X —* F1> FET=1024 sample_rate-6000 zoom=24X A_
o 2500 5000 FSEO0 10000 12500 15000 17500 200 [ ]

e Signals Analysis

e Post Processing

e Proprietary

Exponential Ramp

-« [T | <F1> amplitude=1X timel
&40 & 4850

4540 4545 4355w

1 .

OPFFE 430,00 dEn | 4254 ns ||

http://www.baudline.com/




Squelch, etc.,
Uses GNU Radio

GPL

Spectrum Analysis
Includes Demods
http://ggrx.dk/

e AGC

Options | FFT S

E}Jﬂilmmﬂﬂuﬂmjﬂr.vrﬂmmﬂiw

o

i = u_uﬂ.ﬁ.a.ﬁ.,m :
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SoDa Radio
File Configure QSO Actions Help

S D R d .
Band Spread
waterfall | Periodogram

e HAM Front-End s 2

Center Frequen
10368125 |-

e Direct Text Entry
Y Rng (dB/box)
e BSD sdn 2|

¥ RefLevel (dB)
10368.1250 =5 :
Frequency (MHz/kHz)

Mode AF Bandwidth AF Gain RF Gain TX Frequency

& TX=RX Lock RX Frequency

leww 2] [zooome2] - 10,368.118 111 10,368.118 111 | ™= |

From Grid Bearing Transmit CW Text
FN41ee 3317 VVVVVVWVVVWY

kw2t kw2t kw2t de kblvckbive kblve FN41ee FN41ee FN41ee _bk Tx
RRR QSL QSL QSLde kb1vc
fn33kd 1507 Lbk

To Call Range o F F

250 km

T

To Grid Rev. Bearing

TIME (UTC, LAT

15:47:54  41.176
trol Repeat

Grid LON
Exchange | | Myinfo | | Mycall | | myGrid | 73 Y carrier | [3 i |ClearCW Buffer|
| Exchange | | myiofo | | mycall | | myarid | | ost | (R [KEN | v | | carvier M|l e | i
Log Comment

| Log Contact | | EditLog |

~CSetToCall ~GSetToGrid ALEnter LogComment AXEnter CW Text 15|)Da.scda_lug

http://sodaradio.sourceforge.net/Site/SoDaRadio.html



SDR-Console

SDR Console version 2.3 build 2060

Took  Help

HAM Focus
Includes Demods
Signal to Audio

Proprietary
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http://sdr-radio.com/Software



QtRadio / ghpsdr3-alex

Receiver Audio Band Mode Filter Moise Reduction AGC Spectrum Hardware Bookmarks Help

o = == o = s 0 Powerout 100
[ y - ] A<>B | <Sclans &0 I0 20 e
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Remote Access sadem

Server [ Client

Split | | subRx

Map of Servers i
1 Il t ‘ t‘.‘l 1 "u'_ l;lllzi'lg'I !I'L; “p: I.If iI - : “
GPL l,,'u.‘lld I‘.‘IJL‘P‘J' ) 'ﬁ‘.ﬂ” f\“ .‘llﬂlw\;pl YJLH i _ﬂ l\II -}"H‘h "r. I\Il:r rl"r-i__l t'f/H i U I _.'“'|Jf_’|| :h'r E”n J \a

L‘ﬂ*ﬁp‘w " |7 \'r/u 'r"‘e .ﬂl, '!u lIL.\.V.N

40 Mtrs(0), LSB, 3.3k .. at line ]II'.

http://napan.ca/ghpsdr3/index.php/Main_Page



Center

n-Harmis

Filter arder

ann
400

CWw Shift

Snap to grid
Correct IQ

250.000
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Contrast

e Monitoring
e Windows Only
e Proprietary

http://airspy.com/download/



Through the magic of software
abstraction...



USRP Hardware Driver (UHD)

e Every tool in this presentation uses UHD to talk to USRPs
e (Cor C++ Interfaces

e Compile into dynamic or static library
o  Easy to package with your own application that uses USRPs!

e GPL or Proprietary Licenses Available

Research’

A National Instruments Compan







