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ñJTò Weak-Signal Software 

ÅWSJT   ï  2001 ï  VHF-and-up  (meteor 

 scatter, EME, ionoscatter, etcé) 

ÅMAP65  ï 2006 ï  Wideband EME  

 (multi-decode, adaptive polarization) 

ÅWSPR   ï 2008 ï  Quasi-beacon mode   

 (QRP propagation probe) 

ÅWSJT-X ï 2012 ï  All bands, many modes

 New VHF/UHF/SHF features            

 > 4000 users, world-wide 

 



Codes ?   Modes ?? 

ÅñCodeò ï symbols to represent information 

ïCharacter-by-character:  Morse (CW), baudot, 

ASCII, FSK441,  é 

ïBlock structured:  Reed-Solomon, Convolutional, 

Turbo, LDPC, QRA,  é 

 

ÅñModeò ï signaling method and protocol: 

coding, modulation, symbol rate, block size, é 

ïSSB, CW, FSK441, JT65, JT4, JT9, JTMSK, é 



Block-Structured Messages 

Standard minimal QSO 

CQ  K1ABC  FN42  

                    K1ABC  W9XYZ  EN37  

W9XYZ  K1ABC  ï22 

                    K1ABC  W9XYZ  Rï19 

W9XYZ  K1ABC  RRR  

                    K1ABC  W9XYZ  73  



Minimal QSO with EME ñshorthandsò 

CQ  K1ABC  FN42  

                    K1ABC  W9XYZ  EN37  

W9XYZ  K1ABC  FN42  OOO  

                    RO 

RRR 

                    73 



Relevant VHF+  Propagation Types 

ÅIonospheric scatter 

ÅAircraft scatter 

ÅMeteor scatter 
}  fast 

deep 

slow 

shallow }  
ÅTropospheric scatter 

ÅMulti-hop (weak) sporadic-E  

ÅEME  (VHF, UHF, microwave é) 

Fading rate, depth 



Modes in WSJT-X 

Scatter Č ñFastò 

ÅISCAT 

ÅJT9 E-H 

Å(JTMSK) 

ÅMSK144  

EME, QRP Č ñSlowò 

ÅJT65 

ÅJT4  

ÅJT9 

ÅQRA64  

ÅWSPR 

Echo  



Why so many modes? 

ÅDifferent propagation types 

ÅCode design and parameter optimization 

for each purpose 

ïFading depth 

ïFading rate (Doppler spread) 

ïFrequency stability, sync requirements 

ÅAlso important: learning as we go é 

 



Mode design: Tunable parameters 

Å Block message structure 

Å Compression Č Source encoding  

Å Error control coding type and rate 

Å Information transmission rate 

Å Modulation type 

Å Symbol rate Č Bandwidth 

Å Synchronization method 



Structured Messages: 

Design choice for ECC Modes 

Information block size: 72 bits 

Calls and locator: 

 KA1ABC WB9XYZ EN37 

      28    +   28   +  15   + 1 = 72 

Free text: 

 TNX BOB 73 GL  

             71                   + 1 = 72 



Selected Mode Parameters 

Mode Block 

Code 

(k,n) 

Q Modulation  Symbol 

Rate 

(Hz) 

Sync 

Fraction  

Message  

Length  

(s) 

JT4 206,72 2 4-FSK 4.375 0.50 47.1 

JT9 206,72 8 9-FSK 1.736 0.19 49.0 

JT65 63,12 64 65-FSK 2.692 0.50 46.8 

QRA64 63,12 64 64-FSK 1.736 0.25 48.4 

JT9H fast 206,72 8 9-FSK 200 0.19 0.425 

JTMSK 198,72 2 MSK 2000 0.15 0.117 

JTMSK sh 24,12 2 MSK 2000 0.31 0.018 

MSK144 128,72 2 MSK 2000 0.11 0.072 

MSK144 sh 32,16 2 MSK 2000 0.20 0.020 



WSJT-X:   Recent Advances 

ÅPlatform independence (Windows, 

Linux, OS X, é) 

ÅRig control for nearly all radios 

ÅAccurate frequency calibration 

ÅFranke-Taylor decoder for JT65 

ÅOther decoder improvements 

ÅAdded modes:  WSPR, fast/wide JT9, 

JT4, (JTMSK), MSK144, QRA64 



Franke-Taylor Decoder for JT65 

ÅPublished in QEX for May-June 2016      

 (link on WSJT web site) 

ÅSoft-decision algorithm 

ÅPerforms better than Kötter-Vardy 

 (patented KVASD no longer used) 

ÅAs implemented in WSJT-X, includes  

 multi-pass decoding 

ÅFully open source, GPL v3 license 

 

 



Franke-Taylor Decoder 

21 JT65A signals, all  decoded ! 

2 kHz 

177 Hz 



New VHF+  Features in WSJT-X  

ÅTransverter offsets 

ÅAutomatic EME Doppler tracking 

ÅJPL/NASA planetary ephemeris 

  (Moon position and Doppler tracking) 

ÅEnhanced Echo mode 

ÅMSK144, QRA64 modes 

ÅAuto-sequencing for fast modes 

é Brief guided tour, mostly EME é 



WSJT-X Configuration 

8 tabs 

VHF+ items 



Rig  

Control 



Frequency Settings 

Frequencies 

by Mode & 

Band 

Calibration 

parameters 

Transverter 

offsets 



TS-2000X 

Frequency 

Calibration 

ЎὪ ὃ ὄὪ 



Save/Restore Configurations 



Automatic 

Doppler 

tracking 



Echo Mode:  G3WDG, 10 GHz 

Predicted Width 

w = 135 Hz 

Doppler rate: 

~70 Hz/min 



Single-pulse Echo 

w = 136 Hz 


