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How Popularis D-STAR
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What is D-STA

The Technical Definition
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D-STAR

Digital - Smart Technologies for Amateur Radio

D-STAR (Digital - Smart Technologies for Amateur Radio) is a digital voice
and data protocol specification developed as the result of research by the
Japan Amateur Radio League to investigate digital technologies for amateur
radio. While there are other digital on-air technologies being used by
amateurs that have come from other services, D-STAR is one of the first on-
air and packet-based standards to be widely deployed and sold by a major
radio manufacturer that is designed specifically for amateur service use.

Courtesy Wikipedia
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Digital Radio

D-STAR is a true digital signal using GMSK (Gaussian Minimal Shift Keying)

In digital communication, Gaussian minimum shift keying or GMSK is a
continuous-phase frequency-shift keying modulation scheme. It is similar to
standard minimum-shift keying (MSK); however the digital data stream is first
shaped with a Gaussian filter before being applied to a frequency modulator. This
has the advantage of reducing sideband power, which in turn reduces out-of-
band interference between signal carriers in adjacent frequency channels.
However, the Gaussian filter increases the modulation memory in the system
and causes intersymbol interference, making it more difficult to discriminate
between different transmitted data values and requiring more complex channel
equalization algorithms such as an adaptive equalizer at the receiver. GMSK has
high spectral efficiency, but it needs a higher power level than QPSK, for
instance, in order to reliably transmit the same amount of data.

GMSK is most notably used in the Global System for Mobile Communications
(GSM).

Courtesy Wikipedia
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Data Stream

AR
OoNn
Within the D-STAR Digital Voice protocol standards (DV), voice audio is

encoded as a 3600 bps data stream using proprietary AMBE encoding, with

1200 bps FEC, leaving 1200 bps for an additional data "path" between radios
utilizing DV mode. On air bit rates for DV mode are 4800 bit/s over th
70 cm and 23 cm bands. p—

In addition to DV mode, a high speed Digital Data (DD)
128 Kbps only on the 23 cm band.

Courtesy Wikipedia
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AMBE

Overview

AMBE is a codebook-based vocoder that operates at bitrates of between 2 and 9.6 Kbps, and at a
sampling rate of 8 kHz in 20-ms frames. The audio data is usually combined with up to 7 bit/s[citation
needed] of forward error correction data, producing a total RF bandwidth of approximately 2250 Hz
(compared to 2700-3000 Hz for an analog single sideband transmission). Lost frames can be masked by
using the parameters of the previous frame to fill in the gap.

History

In 1967 Osamu Fujimura (MIT) showed basic advantages of the multi-band representation of speech (“An
Approximation to Voice Aperiodicity", IEEE 1968). This work gave a start to development of the "multi-
band excitation" method of speech coding, that was patented in 1988 by founders of DVSI as "Multi-
Band Excitation" (MBE). All consequent improvements known as Improved Multi-Band Excitation (IMBE),
AMBE, AMBE+ and AMBE+2 are based on this MBE method.

Usage

It is used by the Inmarsat and Iridium satellite telephony systems and certain channels on XM Satellite
Radio and is the speech coder for OpenSky Trunked radio systems.

AMBE is used in D-STAR amateur radio digital voice communications. It has met criticism because the
nature of its patent and licensing runs counter to the openness of amateur radio.

The NXDN digital voice and data protocol uses the AMBE +2 codec. NXDN is implemented by Icom in the
IDAS system and by Kenwood as NEXEDGE.

APCO Project 25 Phase 1 and Phase 2 trunked radio systems also use the AMBE+2 codec.
Courtesy Wikipedia
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What is D-STA

In English
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D-STAR

* Developed by JARL — Cross between ARRL and FCC in Japan
* Advanced Digital Technology

* Narrowband Transmission

* Voice and Data are transmitted simultaneously

* Two modes
* DV —Most commonly used, voice and 960 bps data at the same tim

* DD -0Only available at 1.2 GHz, 128 kbps data only

D-STAR Protocol is open

* Vocoder is proprietary
* State of the art technology
*  Chipisreadily available
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How Open is D-STAR

* DVDongle —access D-STAR network as a peer

* DV Access Point - similarto D-STAR repeater

*  G4ULF gateway software — Provides “equivalent to lcom” re
implementation

* Low Speed serial is transparent transport

* High-Speed Data provides Ethernet interfaces
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How is D-STAR different from FM?

* Inmany ways, it is functionally identical
*  Bandwidth limited voice transmissions
* Commonly used with repeaters
* Half-duplex operation
* VHF/UHF is common location

* Transmission range

» Additional Capabilities
* Simultaneous Voice and Data transmission
* Call sign sent at key-up
*  Short message transmission
* All current radios provide D-STAR and FM capabilities
* Automatic radio programming (except for frequency)
- Data interface is digital - No Analog!

*  Commands sent in the data stream
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W’Aﬁ

Voice Compression

* Voice is highly compressed
* Voice has FEC (Forward Error Correction)

* Consistently better quality than FM

* All or nothing
* R2D2 - artifact of Icom implementation of D-STAR

* Sending bad packets through the vocoder (i.e. squelch left open)

*  Notfound in Internet Labs devices

Audio doesn’t change
*  Simplex is the same as duplex
* Linked repeaters same as local repeater

* Australia sounds just like the operator next to you (except accent and c:
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Levels of D-STA

You don’t have to know it all to begin
with
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Doing D-STAR 101

* Tune radio to repeater

* Listen before talking

* Look on your radio for other stations call sign and informatio
* Useitlike FM radio / repeater
* Repeater may be linked

* The person that you are talking to may not be local
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Doing D-5TAR 201

* Repeater Status

e EchoTest
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Repeater Status

Ask the Gateway to give the module status
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Doing D-5TAR 301

* (Call Sign Routing
* Repeater

*  User

* Repeater linking
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Local — with Gateway

Gateway
Controller % //~/
N Q DVDongle

Users

WAA4YIH this is KJ4G
Also listening

This is WA4YIH, WAA4YIH this is WB4QDX
anyone around? How are you doing?
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Linked Repeaters

I’'m here QQ// This is WA4YIH

DVDongle An
Users

I’m here

This is WA4YIH
Anyone around?

I’'m here
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Registration

It is what it is.
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Registration Process

AR
() ]
http://www.dstargateway.org/D-Star_Registration.html

You DO NOT Have to be registered to talk.
You have to be registered to Call Sign Route or to Link Re“
Needed for DVDongle and DVAP operation /

Register at Repeater closest to you
Registration is a 3-step process

* You create new user account

* Repeater Administrator approves you

* You create D-STAR Terminal

Only register once - Registrations are good worldwide!
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Step 1 —Create User Account

(= DSTAR Gateway System - Windows Internet Explorer ﬂ

v 2 hitps:[iwidoc dstargateway .o TopMera. do

Edt  Yew Fgvorites [ocls  Help

VG

-STAR Gateway Syztem

D-STAR Gateway System (W4DOC)

The agréement document

Equal to or less than 7 characters,

Make sure you use a valid e-mail address.

8 to 16 characters

Cancel
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Step 2 —Wait for authorization

{2 DSTAR Gateway System - Windows Internet Explorer g
¢ v £ hetps:/iwidoc detargateway .ol TopMere, do v a Centficate Errar = 4y K

fo Favorites  [ools  Help

-glc G~ GO Q Bookmarks v S bloded M Check « ) Settingsw

»

.
TAR Gateway Syztem o

D-STAR Gateway System (W4DOC)

ERROR! : The registration of this Call Sign not app
Already registered?
nana kP
gn anc
n must be in Upper Case

ey

essssnssces
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Step 3 —Create Terminal

/= D-STAR Gateway System - Windows internet Explorer

=)
(} v B httpsfeidoc ditargatewsy.org/Personallnfolng do ¥t Certfcats Error
e R W Favorites  Tooks

Gon —;(l( G shsv &w} blocked
)-STAR Gatews,

Initial RPT pename

Check item and change a set value.
Click the Update bution.

¢ @ Internet H100% -
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D-STAR Resou

D-STAR and Internet work well
together
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Last Heard List

www.DSTARUsers.org

Stations appear on list when transmitting on an Internet Connected repeater
—! & D Sartise

STAR
Your Sowre 0 D N cesar v, nfor mateon!

Home . r 04774/20% 0% 16 UTC [Click here to disable refresh)

Last Heard

JFindU D-5tar Maps > ! A4 UTC CQODCH C 2 Meters
3uUTC WAALS B 440 Wz DVD
COODCH C 2 Meters Ohavas (Lairanco), Porugad
D-Sear Solutiom 0 ! KMMWWC C 2 Meters Ols , FL, USA
%08 UTC REFO1T A 1,2GHz DVD Amsterdam, The Nethermds

Repeater Directory

Watch D-Star Grow

5:08 UTC GB7GD Dongle User DVD Aberdesn, Scotiand, UK
Forums 0477 1 1405:04 UTC WASWE B 440 Wiz Wast Moaroe ,USa
Joining The Network 0 95:03 UT( REFO20 A 1.20Hz OVD Mew Jersey, USA

i d4)1] 1 ¢ SSS UTC OROHCS B 440 Mz Praka, (zech Repubbe
- M54 UTC SVIP 8 440 MMz ATHENS, RAA
M UTC DBONDF 5 440 MHx orf, Frae St Thuragia, Garmany
Nifty £-Z Guide to D . . VE3YYZ C I Meters ) tario, Canndy
STAR Operation $4:4% UTC DMOLE] B 440 Mbez L 1, Gavmany
The first putshed book 1149445 UTC KSCTX C 2 Meters
Star E F 14948 70 REFOOT C I Meters DVD Aurora, Bin
) UTC KJMRYH C 2 Meters Oaytona Beach
Ase iy Caonnthe 04:90 UTC GBTNS B 440 MHx Morwich, Norfolk
SWALAD M2 ' Slred Ul SYAJ B 440 Mtz nimown
MMOSJT ol 25 UTL GB7GD Dongle User OVD Aberdeen,
IVIPTU o o427 UTC IR3UST 8 440 Mnx Uding, italy, Izaly
GANFU { HBUTL REF036 Dongle User DVD ka0 wn
PAIV N Z 148 IUTC REFO17 Dongle User DVD terdam, The Nethedands
IEQSCO 2 ! §4:07 UTC GBYNE B 440 MHz Ashingtan, Nothumberdmd, UK
PUININ o 404 TC PYIER) C 2 Meters S |
:h.:l_rls: I'luu\:amhv DI o ' s JTC DMOLEI A 1.20Hz Sachsen JOAIFL, Germany
SQIENO 0 5] " OKOHCS 8 440 Mtz DVD : h Repubbic
MO ¢ ! U G87GO Dongle User DVD Aberdeen tiand,
SVArrs ) 1 SY4) R 440 Ntz nknnwn

Japan D-Star Repeaters

Molurola CF 200
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D-STAR Calculator

www.DSTARInfo.com/dstar-web-calculator.aspx

v
|
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www.DSTARInfo.com

D-STAR Info

Information, FAQs, and more

Welcome D-STAR Software

Welcome to D-STAR Infol!
|

0-RATS G

D-STAR Infrastructure Promotion

&‘movam Datails:
From April 25, 2011 May 8, 2011

MENCE InC. either § 2m of T0em

Administration File Manager sNew Page d s P Page Settings
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Repeaters

www.DSTARInfo.com

www.DSTARUsers.org
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D-STAR Nets

Description Day Local Time Time Zone uTC Location
22:00:00 Eastern Daylight Time 2:00:00 REFo34A
20:00:00 Eastern Daylight Time 0:00:00 REFo10C
20:00:00 Eastern Daylight Time 0:00:00 REFo05B
19:30:00 Central Daylight Time 0:30:00 KI4PPFC
20:30:00 Eastern Daylight Time 0:30:00 REFo01C
20:00:00 Central Daylight Time 1:00:00 REFoo4B
21:00:00 Eastern Daylight Time 1:00:00 REF017C
D-STAR Net 20:30:00 Central Daylight Time 1:30:00 REF002B

CODS C 1L 20:00:00 Mountain Daylight Time 2:00:00 WoCDS B

IRCN adic 20:00:00 Pacific Daylight Time 3:00:00 WABIRCC

SDTECH n 20:00:00 Pacific Daylight Time 3:00:00 REF012B

LONDON 20:00:00 GMT Daylight Time 19:00:00 GB70K

INDS N 20:30:00 Eastern Daylight Time 0:30:00 W9ARP B WoICE B

FLDS Florida S e D-STARDV Net 21:00:00 Eastern Daylight Time 1:00:00 REFoo4B

NCRN National Capital Region Net (Washington DC) 21:00:00 Eastern Daylight Time 1:00:00 REF025C

WWDVAP  Worldwide DVAP Net 18:00:00 Pacific Daylight Time 1:00:00 REF014C

TTTDS a . 20:30:00 Central Daylight Time 1:30:00 REF002B

ILLDS 21:00:00 Central Daylight Time 2:00:00 REFo01B

PUGET nd D-STAR Rot e 20:00:00 Pacific Daylight Time 3:00:00 WD7STRB

STAFFORD S d 19:30:00 Eastern Daylight Time 23:30:00 WS4VAC N4USI C

MJARC 19:45:00 Eastern Daylight Time 23:45:00 KJ4BWKC

QUEBEC2 U A ébec 20:00:00 Eastern Daylight Time 0:00:00 REFoo5B

EMDRC v 20:00:00 Eastern Daylight Time 0:00:00 REF003C

East Alabama D-STAR Net 19:30:00 Central Daylight Time 0:30:00 WB4GNAC
Glol Net 19:00:00 Pacific Daylight Time 2:00:00 REFo01C
Central Ohio D-STAR Net 20:00:00 Eastern Daylight Time 0:00:00 REF038A
Canadian D-STAR Net i 21:00:00 Eastern Daylight Time 1:00:00 REF016B
Puget Sound D-STAR Social Net i 20:00:00 Pacific Daylight Time 3:00:00 REF035C
National Capitol Region Net (Ottawa) 8:30:00 Eastern Daylight Time 12:30:00 REF016B
u Interna D r phone 10:00:00 Eastern Daylight Time 14:00:00 REFoo5B
18:00:00 Central Europe Daylight Time 16:00:00 REFoo7A
21:00:00 Central Daylight Time 2:00:00 REFo19B

9:30:00 Pacific Daylight Time 16:30:00 KEMDD C VA7ICMC
20:00:00 Eastern Daylight Time 0:00:00 REF038A
19:00:00 Mountain Daylight Time 1:00:00 REF029C
20:00:00 Central Daylight Time 1:00:00 REF001C
ather Net 21:00:00 Eastern Daylight Time 1:00:00 REF002A
t Team Net 20:00:00 Central Daylight Time 1:00:00 K5TIT

21:00:00 Eastern Daylight Time 1:00:00 REF012C
ede 19:00:00 Pacific Daylight Time 2:00:00 REFoo01B
BCto SF Net 20:00:00 Pacific Daylight Time 3:00:00 REFo14A
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http://www.va7icm.ca/BCSF-Net.htm
http://nodig.us/
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http://radioscanning.blogspot.com/
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http://radioscanning.blogspot.com/
http://fwarc.org/

Reflectors



http://www.dstarinfo.com/default.html
http://www.dstarinfo.com/default.html
http://ref001.dstargateway.org/
http://ref001.dstargateway.org/
http://ref001.dstargateway.org/
http://www.dstarinfo.com/Nets/SEWXNet.html
http://www.dstarinfo.com/Nets/SEWXNet.html
http://www.dstarinfo.com/Nets/SEWXNet.html
http://ref002.dstargateway.org/
http://ref002.dstargateway.org/
http://ref002.dstargateway.org/
http://ref003.dstargateway.org/
http://ref003.dstargateway.org/
http://ref003.dstargateway.org/
http://www.dstarinfo.com/Nets/SEWXNet.html
http://www.dstarinfo.com/Nets/SEWXNet.html
http://www.dstarinfo.com/Nets/SEWXNet.html
http://ref004.dstargateway.org/
http://ref004.dstargateway.org/
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http://ref007.dstargateway.org/
http://ref008.dstargateway.org/
http://ref008.dstargateway.org/
http://ref008.dstargateway.org/
http://ref009.dstargateway.org/
http://ref009.dstargateway.org/
http://ref009.dstargateway.org/
http://ref010.dstargateway.org/
http://ref010.dstargateway.org/
http://ref010.dstargateway.org/
http://ref011.dstargateway.org/
http://ref011.dstargateway.org/
http://ref011.dstargateway.org/
http://ref012.dstargateway.org/
http://ref012.dstargateway.org/
http://ref012.dstargateway.org/
http://ref013.dstargateway.org/
http://ref013.dstargateway.org/
http://ref013.dstargateway.org/
http://ref014.dstargateway.org/
http://ref014.dstargateway.org/
http://ref014.dstargateway.org/
http://ref015.dstargateway.org/
http://ref015.dstargateway.org/
http://ref015.dstargateway.org/
http://ref016.dstargateway.org/
http://ref016.dstargateway.org/
http://ref016.dstargateway.org/
http://ref017.dstargateway.org/
http://ref017.dstargateway.org/
http://ref017.dstargateway.org/
http://ref018.dstargateway.org/
http://ref018.dstargateway.org/
http://ref018.dstargateway.org/
http://ref019.dstargateway.org/
http://ref019.dstargateway.org/
http://ref019.dstargateway.org/
http://ref020.dstargateway.org/
http://ref020.dstargateway.org/
http://ref020.dstargateway.org/
http://ref022.dstargateway.org/
http://ref022.dstargateway.org/
http://ref022.dstargateway.org/
http://ref023.dstargateway.org/
http://ref023.dstargateway.org/
http://ref023.dstargateway.org/
http://ref025.dstargateway.org/
http://ref025.dstargateway.org/
http://ref025.dstargateway.org/
http://www.dstar.ca/
http://ref026.dstargateway.org/
http://www.dstar.ca/
http://www.dstar.ca/
http://www.dstar.ca/
http://ref026.dstargateway.org/
http://www.bcwarn.net/
http://ref026.dstargateway.org/
http://ref027.dstargateway.org/
http://ref027.dstargateway.org/
http://ref027.dstargateway.org/
http://ref028.dstargateway.org/
http://ref028.dstargateway.org/
http://ref028.dstargateway.org/
http://ref029.dstargateway.org/
http://ref029.dstargateway.org/
http://ref029.dstargateway.org/
http://ref030.dstargateway.org/
http://ref030.dstargateway.org/
http://ref030.dstargateway.org/
http://ref031.dstargateway.org/
http://ref031.dstargateway.org/
http://ref031.dstargateway.org/
http://ref032.dstargateway.org/
http://ref032.dstargateway.org/
http://ref032.dstargateway.org/
http://ref033.dstargateway.org/
http://ref033.dstargateway.org/
http://ref033.dstargateway.org/
http://ref035.dstargateway.org/
http://ref035.dstargateway.org/
http://ref035.dstargateway.org/
http://ref036.dstargateway.org/
http://ref036.dstargateway.org/
http://ref036.dstargateway.org/
http://ref037.dstargateway.org/
http://ref037.dstargateway.org/
http://ref037.dstargateway.org/
http://www.hamvention.org/

Yahoo Groups

Groups.Yahoo.com
- DSTAR_digital

- DVAPDongle

- DVDongle

* GA_DSTAR

* SE_WXNet

* D-STAR_23cm
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Questions
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Schedule

Repeater Owner,
System Admin Track

Repeater Basics

Room 1100

G2 Gateway/Trust Server
Room 1100

Repeater Operation,
Maintenance —Room 1110
Gateway Utilities & Add-
ons

Room 1110

G4ULF Gateway Software
Room 1110

Time New User Track Intermediate User Track
8:45-9:30 Opening Session — Cisco Auditorium
10— 10540 Getting Started with D-STAR  Low Speed Data/DPRS
2 E Room 1110 Room 1120
Linking/Call sign Routing High Speed Data/1.2 GHz
10:45 — 11:45
Room 1110 Room 1120
11:45 — 12:45 Lunch - Dining Hall in Student Center
12:45—1:15 Demonstrations, Equipment Exhibits - Lobby
12 — 201 Programming Radios Hotspots
e Room 1100 Room 1120
220 = 2020 Programming Radio Practice =~ D-RATS
ey Room 1100 Room 1120
" ” Using D-STAR DV Dongle and DVAP
P Room 1100 Room 1120
4:30—5:30 Closing Session [ Prizes — Cisco Auditorium
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For More Information

www.DSTARInfo.com Groups.Yahoo.com
www.DSTARUsers.org * DSTAR_digital

www.D-RATS.com * DVAPDongle
www.DVAPDongle.com - DVD
www.DVDongle.com - GA
G4ULF.blogspot.com (G4ULF Repeater Software) - SE_WXNet

www.K4DSO.com (DplusReport and Monlink)  D-STAR_23
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