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Why Digital EmComm?

-~ Think back to your last public service event, drill,
or deployment.
* You probably passed a lot of traffic best suited for
voice communications but...
- What 1f you had been asked to pass

~ Roster of evacuees

~ Required prescription medications

~ Directions to a disaster scene
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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.
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What is NBEMS?

~ Narrow Band Emergency Messaging System

- Consists of four programs:

- Fldig1 — Fast Light Digital modem application
 Flarq — Fast Light Automatic Repeat Request

- Flwrap — embed a checksum 1n a file

* Flmsg — easily send ICS forms and Radiogram
- Can download from http://www.w1lhkj.com/

- Runs on Windows, Linux, and Mac.

» Released under GNU Public License, so 1s
completely FREE.
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NBEMS philosophy

« Keep 1t cheap.

- Keep 1t simple.

- Use Open Source software.

- Don't depend upon infrastructure.
- Make 1t fun to use between drills and disasters.
- Any computer, any radio.
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How it works

* Fldig1 uses your computer's sound card to generate
and decode digital signals.

= All work 1s done by your computer, don't need an
external Terminal Node Controller (TNC).

- Audio from your computer speakers go into your
radio's mike mput for transmission.

= Audio from your radio goes into your computer's
mike or line-in for decoding.

- Don't need an extremely powerful new computer,
older machines work just fine.
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Interfacing with computer

- Many ways to interface with computer.

- Rigblaster

 SignalLink

 But, 1f necessary, hold radio mike up to computer
speaker and...

- Hold radio speaker up to computer mike!

- In an emergency, don't really need hardwired
interface.

- Disable all DSP “enhancement” programs on mic.
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Acoustic Interface

- Easiest way to interface radio to computer 1s to...

~ Hold radio mike up to computer speakers.

~ Hold radio speaker up to computer mike.

* You do PTT manually.

- Works especially well with VHF/UHF FM.

~ Real gamesaver during emergencies.

= Allows you to easily send data using any radio.

~ Hams can participate who do not have a soundcard
interface.

~ MT63 1s sufficiently robust to deal with background
noise, even 1n a noisy EOC or field site.
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Typical Rigblaster nomic setup

Typical RiIGblaster nomlic station hookup diagram.

Mote: This is only a sample station hoockup diagram! What might be used for poriable cperation with a RIGblaster nomic.
A desktop computer would have similar connections with different labels®.

TRANSMIT AUDIO: Supplisd 3.5 mim, B . Mic. plied with
stereo phone plug patch cord - ; ] nects i 5 mic. input.
headphone® cutput to RIGHaster's aud =

* For desktop computers use the computer's line
input in place of the m nput and use the line
output in place of the headphone output,
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SignalLink Configuration

 SignalLink 1s very easy to configure.
- Just connect to computer via USB.
- Configure Fldigi to use SignalLink USB sound

card.
-~ Generate just enough audio from computer to

trigger SignalLink vox.
- Use volume controls on SignalLink and don't touch

computer audio settings
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SignalLink Configuration

‘i_ Fidigi configuration

Operator U1 . Waterfall I Modems Rig | Audio | ID Misc Callsign DB |

Devices | Settings

Capture: | Microphone (USE Audio CODEC )

[¥|PortAudio 3
Playback: | Speakers {(USE Audio CODEC )

[_IFile 10 only

Restore defaults
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Configuring Fldigi

» First time through, wizard 1s run.

 Enter your personal info.

- Also configure soundcard, radio interface, and
modems.

Fidigi configuration wizard

The wizard will guide you through the basic fidigi settings:

- Operator information

skip any pages or exit the wizard at any time. All settings shown here can be changed
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Soundcard Calibration

~ If possible, calibrate your soundcard.

- Especially necessary for narrowband HF modes.
-~ Can use fldigt WWYV mode or CheckSR.exe.

! { fldigi - config @@1
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Modes

- Lots of modes, most popular ones are...

- MT63 (500, 1000, 2000)

- Olivia

- “R” PSK modes...fast with FEC

» Popular PSK31 OK for making non-emcomm
contacts, but has no error correction.
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MT63 — King of EmMComm modes

- MT63-2000 great choice for FM EmComm.

- Fast — less than 2 min to send 2kb text file.

-~ Data redundancy in time and in frequency.

- Used by MARS.

~ Very resistant to noise — can lose up to 25% of
signal and still copy.

- Works well with holding mike up to speaker

~ Used 1in Allegheny County SET and Red Cross
drills

- See 1nstructional video at
http://www.youtube.com/watch?v=SWZ2vKWSIilE
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MT63-2000 Waterfall

BTy ?'ij'['lI - |-1F'|j|jI " IiFDﬁl N ljFDD sz'ju E'F'[ili

y '::If"-:|’||.|","‘l;l'-’" |l||'|'||'!~||'|""| |i.!!|!|| I E.'_,lll' |l|l!".- |§|!!|I|!ll
R AT ES R TR | ¥ T AL
(AL BN RS I BRI A

i LA LiR ! L]
i il Vi %4 vie ¥ SO [T
; AR g i AT R A TR % ] s AL
f k ik & : | ¥}
[§ i3 F " T ! bi I Ii ¥ 1 |
" lililll" : ! i II |l! | L i||[ l T I . I ' || . A
LIS 0 S e P O (1O A S 1 M Bt 1A (O I T

-~ 64 tones sent at same time

- Signal width 1s 2000 Hz

-~ Offset frequency 1s always fixed at 1500 Hz
 Fixed low frequency eliminates tuning errors
- Sounds like a giant buzzsaw
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Important MT63 configuration

EX Fldigi configuration =10 x|

Operator uI Waterfall Modems | Rig D Audio Misc Callsign DE |

cw | DnrnE.‘-{i Feldhell | MT-53 Dli'u'iai Contestia | PSK | RTTY | Thor

[¥164-bit {long) interleave
[#18-bit extended characters

_Long receive integration

[¥|Transmit lower start tone

[¥|Transmit upper start tone

[4 :: . Tone Duration (secs)

|_rooesmis ] = o= ~]

~ Be sure to set 64 bit interleave and 8-bit char.
-~ Provides extra data redundancy.
- Both stations must have same interleave setting.
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HF modes

- Preferred HF mode is Olivia.

- Olivia 1s great for poor HF conditions.

~ Will get through when no other mode will.

- Can make contacts below noise floor!

- Does not require precise tuning.

* We use 8/500 when possible — 8 tones 1n a 500 Hz
bandwidth.

~ When conditions are poor, we go to 16/500 — 16
tones 1n a 500 Hz bandwidth.

= 16/500 1s slower, but will get through.

- Fine article in Dec 2008 QST by WBSROL.
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Olivia waterfall

- Screenshot of Olivia 16/500 signal in waterfall
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- Unmistakable sound...like a flute!
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HF Tips

= A few things to remember for HF operation.

= Always use upper sideband (USB), even on 40M
and 8OM.

- Don't overdrive your audio.

- Disable speech compressor, noise blanker, and all
other audio processing.

= Adjust mike gain so that ALC just moves a little.
-~ Digital modes are 100% duty cycle like CW or
RTTY so...

- 50 watts 1s plenty!

- RF kills touchpads...use an external mouse!

- Don't need high power for digital modes anyway.
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Data verification with Flwrap

 Flwrap allows you to be 100% sure your message
was recerved accurately.

~ Checksum 1s 1nserted into a file.

- Recelving station computes the checksum on the
incoming file and...

- If the two checksums are identical, the file was
recerved without error.

- Allows multiple stations to receive and confirm
data 100%.

- Great for bulletins like situation updates, weather
reports, road closures, lists of contact info.
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Flwrap - example

This 1s an example of a “wrapped” file:

[WRAP:beg] [WRAP:crlf] [WRAP:fn example.txt]This 1s an example of a wrapped file.
Here's what happens when we wrap something. [WRAP:chksum B71E] [WRAP:end]

- Note the WRAP beg and end delimiters
- Also note the checksum, 1t's B71E.

- Easy to import wrapped file...just drag into Fldigi
transmit window.
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Wrapping data

- To “Wrap” data, just drag and drop a file onto the
Flwrap program's icon

. Wrap folder

-

=4 Librarics 07_24_10_WPA_SE
e i C_bulletin. et
t| Documents
—‘. Music
= Pictures

E Videos

ha- Homegroup

= -
"Bl mernen ke _J

Bvacuee List 50.csv Date modified: &/27/2010 10:25 FM
l WRAP File Size: 4.17 KB

Ewacuee List 50,csv
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Configure fldigi to extract data

Set the Fldigi configuration setting and Wrapped
data will be automatically extracted!

di_ Fldigi configuration

Operator uI Waterfall Modems F'iIII : Audio | : ID | | Misc | Callsign DB |

Sweet 5p Spotting | Macros l...F'U | Text Capture | Pskmail '
[ Auto Extract files from rx stream
Detect the occurance of [WRAP:beqg] and [WRAP:end]
Save tags and all endosed text to date-time stamped file, ie:
MBEMS. files\WRAP ey \extract-20090127-092515, wrap

[¥|Enable detection & extraction |¥auto open wrap folder

fidigi. files\talk\te xtout. bet (Windows)
~af, fdigiftalk/ftextout, bet (Linux, OS X, Free B5D)

I_IEnable rx text stream
Talker Socket (M5 only)

| Connect | Connect to external Talker Program

Restore |:|v.-_'1_.:u|t5
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Verify extracted Wrapped files

= Go to File-->Folders-=>NBEMS Files menu and
enter Wrap/recv folder.

- Drag resulting files over Flrap icon to verify and
extract data

G § -
Success
input: Evacuee List 50.csv.wrap
output: Evacuee List 50.csv
Folder: C:\Users\Harry\Desktop\Wrap folderi

: D : here
M M Drop file here®
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FImsg — send forms

- Flmsg used to send formatted messages:
= ICS forms like ICS-213
~ ARRL Radiograms
~ Blank text

-~ Blank text form can easily speed workflow for
plain text messages.

- No need for use of text editor like Notepad.

- Automates use of Flwrap.

- Starts transmission automatically.

-~ Eases importing and checksum verification of
Incoming message.
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FImsg screenshot

i FLMsG: 1.1.1A6

File Template Config | Help filename: default m2s

CcS|
Message | Records ‘

svc *NR *PREC *STN ORIG

E hWI—JI—I—J

PLACE OF ORIG TIME FILED *MON DY

I B

TEL:
OP NOTE:

ARL MSG |

SIG: OP NOTE:
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Fimsg - configuration

- Click on Config menu.
-~ Enter your preferences and info.

Date Radiogram format Naming Files
& YYYY-DD-MM . v Callsign
O MM/IDDIYY v Date-time

O DDIMMIYY Name: |Harry Bloomberg v Serial #

e Addr: [201 Delafield Rd i s

 hhmmL

s - Radiograms
& hh:mmL City/StiZip: [Pittsburgh, PA 15215 - e
& hhmm?Z Auto incr'

c = et - i =
o "_E‘ message words/line | Next #
£ hhmm UTC H Wrap ‘
close
O hhrmm UTC [ Open folder when exporting
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FiImsg — Autosend workflow

- Click on Blank tab.

- Enter text directly into large empty box.

- Can also drag-and-drop text file into box.

- File->Wrap->Autosend

- Will be prompted to save file with automatically
assigned unique filename.

- Flmsg will cause Fldigi to automatically send
message.

- That's 1t! Much simpler workflow!

- Easier to teach to beginners.
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FImsg — use Blank tab for text

i FLMsG: 1.1.1AG

File Template Config | Help filename: default. b2s

ICS| Radir:rgram| Genenc| Blank‘ [.'rn[:-|
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FImsg - Autosend

[ FLMsG: 1.1.1AG ,
Template Config filename: default.b2s
eneric | Blank | DnD |

Ctrl+N

ple of using the Blank form in Flmsg.

r ) 3 L ] O "
Save Lk : I you can

Save As
View
Q-forms

AutoSend|
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FImsg — importing file

- Flmsg simplifies importing file.

- File->Wrap->Import

- Select desired extract file from Wrap folder.

- Usually want extract file on bottom — newest file.

- File will be loaded into Flmsg.

- Can do this only if file was sent using Flmsg.

- If not sent with Flmsg, must use manual workflow.

- If checksum error, Flmsg will ask 1f you want to
try to import anyway.
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FImsg — importing file

i FLMSG: 1.1.1AG :
Template Config | Help filename: default b2s
enen’c| Blank [!I-n[!l-|
Ctri+N
Ctri+O
Ctri+S
Ctri+A
View
Q-forms

P
AutoSend
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Next steps

- Qur strength 1s the ability to turn fun amateur
activities into powerful emcomm tools.

- So, download NBEMS, and make lots of contacts!

- If you're ready for your daily hamming, you're more
prepared for emergency than you think.

- Be active, and on the day you're needed, you'll feel
right at home.
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Resources

 paNBEMS group
* Organized by Dave Kleber KB3FXI and
Ed Brenneiser WA3WSJ
http://paNBEMS.org

- ARRL's HF Digital Handbook

O S O
'HF DIGITAL
HANDBOOK

fibwws Foro, wimiis 7

e e —
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Resources

- WIHIJK (author of fldgi)
http://www.w1hkj.com/

- MT63 page
http://www.gsl.net/zl11bpu/MT63/MT63.htm

- MT63 Wikipedia page
http://en.wikipedia.org/wiki/MT63

~ WPA Section Digital Emcomm Standards
http://www.wpaares.org/ecom.html

= August 2009 QST

= June 2010 QST
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Advanced NBEMS

- Data compression with Flwrap

- ICS forms and ARRL Radiogram with Flmsg
-~ Use of Flarq

- Transmitting large data files

 Throughput benchmarking

- RSID

- New high-speed PSK “R” modes with FEC
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