
NBEMS

Not your daddy’s digital communications



Stolen from

• http://www.arrl.org/files/file/On%2
0the%20Air/Introduction_to_NBEMS%20
2_1.pdf

http://www.arrl.org/files/file/On%20the%20Air/Introduction_to_NBEMS%202_1.pdf
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Wanna try this on a voice 
net?

ADVAIR ADVICOR

ANTACID ATACAND

AMICAR OMACAR

ALDARA ALORA

ARIXTA ARISTA AH

AZILECT ARICEPT

ACTOS ACTONEL

ANACIN ANACIN-3

AMLODIPINE AMILORIDE

ADACEL DAPTACEL

ADDERALL INDERAL

ADVICOR ALTOCOR





Why Digital EmComm?
• The needs of our Served Agencies 

have changed.
• They still need voice communications 

but...
• There's an increasing need for data 

communications.
• We need to be able to provide more 

than just voice communications from 
a ham with an HT.



NBEMS

• Narrow Band Emergency Messaging 
System 

• David Freese Jr, W1HKJ (& others)
• 2012 ARRL Special Technical Service 

Award  
• 2014 Hamvention Technical 

Excellence Award



NBEMS philosophy



NBEMS – a suite of 
programs

• FlDigi – Fast Light Digital modem 
application

• FlArq – Fast Light Automatic Repeat 
Request

• FlWrap – embed a checksum in a file
• FlMsg – ICS forms, Radiogram, text, CSV
• FlAmp – Amateur Multicast Protocol
• Can download from 

http://www.w1hkj.com/
• Runs on Windows, Linux, and Mac.



Wait there’s more...

• FlWkey – simple interface to 
Winkeyer Code Generators

• FlLog – logging function
• FlNet- NCS management tool





FLDIGI



FLMSG

• PLUS
• .txt
• .csv
• Transfer (any 

data file)











Auto Display of Messages

• Possible to automatically open 
messages in FLMsg and or default 
browser

• Simpler workflow in an EOC
• No searching through lists of extract 

messages
• Walk away and come back to see 

messages displayed



FLARQ- Fast Light Automatic 
Repeat Request

• SSSSSSSSllllllllllllooooooooooooowwwwwww...
• One to one only (no Multicasting)
• No acoustic coupling



Acoustic Whaaa....





Checksum- 
inserted by 

Flwrap

• Allows you to be 100% sure your 
message was received accurately

• Rxing stn computes the checksum on the 
incoming file and...

• If the two checksums are identical, the 
file was rx’d without error

• Allows multiple stations to receive and 
confirm data 100%

• 10mg vs 19mg 



FLWRAP



Example 

• [WRAP:beg][WRAP:crlf][WRAP:fn 
example.txt]This is an example of a 
wrapped file.  Here's what happens 
when we wrap something.
[WRAP:chksum B71E][WRAP:end]

• WRAP:beg    &   WRAP:end
• Checksum =B71E



Flarq vs Wrap

• Flarq is used for station to station 
communication.

• Message delivered is guaranteed 
correct. 

• This can be slow.
• Wrap is used for broadcasting a 

message
• It has a checksum to use in 

confirming the message received has 
no errors. 

• You have to re-request if 
checksum is wrong.
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Interface?



hardware



FlDigi -Waterfall



File types



Modes – 120 – which?

• NOT PSK31?! – no error correction
• MT63-2000 
•  fast   <2min for 2Kb file – 100WPM
• QRM resistant – lose up to 25% of 

signal
• Works with acoustic coupling 
• Not  usable with Flarq



MT63-2000 waterfall

• 64 tones sent simultaneously
• 2000hz wide
• Offset freq always fixed at 1500Hz
• Fixed low freq eliminates tuning 

errors
• Sounds like a giant buzzsaw



Important MT63 Configuration 

Provides extra data redundancy
Both stns must have same 
Interleave setting

Uncheck Manual Tuning for 
VHF/UHF



HF?  Olivia! 

• Will get through when no other mode 
will

• Can make contacts below the Noise 
Floor!

• Does not require precise tuning
• 8/500 typically (8 tones in 500hz BW)
• Poor Conditions   - 16/500 (slower but 

more robust)  
• SLOWer... 50%



Olivia 16/500  Waterfall



HF Tips
• Always USB – regardless of band
• Don’t overdrive the audio
• Disable all audio processing (noise 

blanker, speech compression etc)
• Adjust mike gain so that ALC moves 

just a little
• Digital modes are 100% duty cycle; 

so
• 50 watts is plenty (try 5 watts)
• External mouse – Touchpads don’t 

like RF



Other thoughts

• Unattended message capture (with 
date & time stamp)

• Images (not as good as SSTV though)
• Printable forms in standard formats
• Packable on a Thumb Drive



Takeaways

• Digital EmComm
• FREE
• Use existing radios and repeaters
– Unlike DSTAR, Winlink, APRS

• Can use it outside your ARES life
• Runs on any machine Win/Mac/Linux



Resources

• http://www.pa-sitrep.com/NBEMS/
• http://www.arrl.org/nbems
• http://k2jji.org/files/NBEMS.pdf
• http://berkscountynbems.homestead

.com/
• http://hlarc.org/emcomm/hlares/ares

-operations/nbems-software/nbems-re
sources/

• Sound Card Calibration –CheckSR
• http://www.pa-sitrep.com/checksr/Ch

eckSR.exe

http://www.pa-sitrep.com/NBEMS/
http://www.arrl.org/nbems
http://k2jji.org/files/NBEMS.pdf
http://berkscountynbems.homestead.com/
http://berkscountynbems.homestead.com/
http://hlarc.org/emcomm/hlares/ares-operations/nbems-software/nbems-resources/
http://hlarc.org/emcomm/hlares/ares-operations/nbems-software/nbems-resources/
http://hlarc.org/emcomm/hlares/ares-operations/nbems-software/nbems-resources/


• https://emcommeast2011.s3.amaz
onaws.com/Fldigi%20Workshop%20
for%20EmComm%20East%202011.pdf

• http://wpaares.org/html/nbems.html
• http://www.scares.arrl-nh.org/pdf_file

s/fldigi%20basics.pdf

https://emcommeast2011.s3.amazonaws.com/Fldigi%20Workshop%20for%20EmComm%20East%202011.pdf
https://emcommeast2011.s3.amazonaws.com/Fldigi%20Workshop%20for%20EmComm%20East%202011.pdf
https://emcommeast2011.s3.amazonaws.com/Fldigi%20Workshop%20for%20EmComm%20East%202011.pdf
http://wpaares.org/html/nbems.html


WHERE TO FROM HERE?

• everybody download Fldigi and play 
with it

• Fldigi Workshop one Saturday? 
• Manitoba PSK net? – HF or VHF
• Use on Field Day ?  Not networkable 
• 4 Toughbooks – WARC
• Digital EC


	Slide 1
	Stolen from
	Slide 3
	Slide 4
	Slide 5
	Wanna try this on a voice net?
	Slide 7
	Why Digital EmComm?
	NBEMS
	NBEMS philosophy
	NBEMS – a suite of programs
	Wait there’s more...
	Slide 13
	FLDIGI
	FLMSG
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Auto Display of Messages
	FLARQ- Fast Light Automatic Repeat Request
	Acoustic Whaaa....
	Slide 23
	Checksum- inserted by Flwrap
	FLWRAP
	Example
	Flarq vs Wrap
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Interface?
	hardware
	FlDigi -Waterfall
	File types
	Modes – 120 – which?
	MT63-2000 waterfall
	Important MT63 Configuration
	HF? Olivia!
	Olivia 16/500 Waterfall
	HF Tips
	Other thoughts
	Takeaways
	Resources
	Slide 46
	WHERE TO FROM HERE?

