Hotspots

May 2024

Presented by Bill “Bucky” Buckwalter
WQSUN




HOTSPOTS and Digital Radio
Here's Where The Fun Begins!




HOTSPOTS and Digital Radio
Multiple Radios and Multiple Modes
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What is a Hotspot?

= |nternet Gateway for Digital Communications with Amateur Radio
= Multi-mode Digital - D-Star, P25, DMR+, YSF and NXDN
» Big Three - D-Star, DMR, C4FM Fusion for Yaesu Radios

T,I/J—STAR DMR
. —

y.

=» What it’'s not.
» Digital Communications Only. Not FM Analog System FUSIONR

= |f you want FM Analog Communications get an Alistar Node.
» Allstar SHARI Node or Node Ventures ClearNode




Two Types of Hotspots
openSPOT 4 and Pi-STAR

Pi-Star Digital Voice Software

openSPOT 3¢ PlI-STAR

The whole world in your pocket.




openSPOT s

The whole world in your pocket.

byﬁSharkRF




openSPOT by SharkRF

https://www.sharkrf.com/

OPEHSPO -,—o ;‘ Connectors Modem Settings Network

StatUS Clear call log Export call log

& Limit call log lines & Autoscrol

3
No call log entries.
&
tatus e connected

Background conn. status DARNET | » APRS
1 Active config profile: 2 {(C4FMHome)

Active connector: YSFReflector

Madem mode C4FM

Modem RX/TX frequency, power: 433.600000/433.600000 100%

Quick setup




Cross Mode — OR - Direct

Choose Your Radio! Choose Your Server!

YSFReflector NXDNReflector P25Reflector
BrangMeister |  DMRplus/MARC/TGIF/XLX
REF/XRF DCS/XLX D-STAR gateway

T'IS—STAR DMR

/ —

Seystem FIISTONR




SharkRF link -> No Radio Required
M SharkRF

CO) link

OREE - REE =

openspot4

OponSPOT
=1 > o X

openspot4

=0 > L X

openspot3-test

You don’t need a transceiver!
Just use the SharkRF Link app.
(Pro version only)




Pl-STAR

Pi-Star Digital Voice Software

hitps://www.pistar.uk/

In 2014 Andy Taylor (MWOMWZ) wrote Pi-Star and integrated it with Raspbian which was
the Operating System which ran on a Raspberry Pi.

The new Raspberry Pi Operating System is now called Raspberry Pi OS.

Raspberry Pi OS is based on the Linux Debian Operating System.

The DPebian Linux OS versions have code words associated with each version
named after characters in the Disney Pixar Movie “ToyStory”

he old unsupported version of Pi-Star was written for Debian 8 (jesse)

The most common version of Pi-Star is written for Debian 10 (buster)

December 2023 Andy produced a new version of Pi-Star that runs on Debian 11
(bullseye)

February 10, 2024 Andy released a Beta version of Pi-Star that runs on Debian 12
(bookworm)




Pl-STAR

Pi-Star Digital Voice Software

Version Codename Debian release date RPI OS release date
9 Stretch June 2017 August 2017
10 Buster July 2019 July 2019
11 Bullseye August 2021 November 2021
12 Bookworm Expected in 2023 -

he most common version of Pi-Star is written for Debian 10 (buster)
Pi-Star 4.1.8

December 2023 - Andy produced a new version of Pi-Star that runs on Debian 11
(bullseye) Pi-Star 4.2.1

February 10, 2024 - Andy released a Beta version of Pi-Star that runs on Debian
12 (bookworm) Pi-Star 4.3.0



PI-STAR

Pi-Star Digital Voice Software

Pi-Star Downloads March 2024

Images available to Download

Pi-5tar_NanoPi_V4.2.0 _05-Feb-2024.zip
Pi-Star_OdroidXU4_V4.2.0_05-Feb-2024.zip
Pi-5tar_OrangePilZero V4.2.0 85-Feb-2024.zip
Pi-Star_RPi_V4.1.8_16-Feb-2024.zip
Pi-Star_RPi_V4.2.1_17-Feb-2024.zip

A very old common version of Pi-Star was ver. 3.4.17 Debian 8 (jesse)

Current Common version of Pi-Star is ver. 4.1.8 - Debian 10 (buster)

December 2023 Andy produced a new version of Pi-Star that runs on Debian 11 (bullseye)

Pi-Star ver. 4.2.1 runs on Debian 11 (bullseye)
Pi-Star Beta ver. 4.3.0 based on Current Debian 12 (bookworm) - https://www.pistar.uk/beta/




Pi=Skar: 3417 § Daahbakrd: 200411

Pi-Star Digital Voice Dashboard for WOSUN

Dashboard | Admin | Configuration

Gateway Activity

"~ Time (WDT) | Mode | Callsign | Target [Src | Dur(=) | Loss | BER |
14:18:43 Apr 28th DMR Slot 2 |wWasim T 318844 [BEER| .4 e |
13:31:57 Apr 28th ¥5F EEPRA ALL at XLX738 MNet B.4 B | a.8%
13:31:38 Apr 2eth YSF ACEYY ALL at XLxX728 Met| 21.8 e | o6
13:25:29 Apr 2Bth Y&F WasLUM ALL =t XLX728 het 3.1 BE | 8.8%
11:56:19 Apr 2eth YSF [k F 5K ALL =t XLx728 Met | 5.2 e |o.e%
11:43:43 Apr 28th ¥5F Kaod ALL =t XLxX728 et a3.9 BE | a.8%
18:57:45 Apr 2eth Y5SF MAS I ALL at XLx728 et | @.2 e |o.ex
18:57:29 Apr 28th YEF WASLM ALL 16,4 | ex |[lones|
18:47:82 Apr 2eth YSF WASLN ALL 3.8 e [ 3.@%
BE:55:88 Apr 2Bth YSF WEXAL ALL =t XLX728 MNet H.6 BE | a.8%
[86:57:58 Apr Zeth YSF AMBRK ALL at XLxX728 wet| 3.8 e |o.0%
[#&:54:31 Apr 2ech ¥5F WABS P ALL =t XLxX728 et H.2 BE | a.8%
[#6:54:38 Apr 2eth YSF K@FTN ***+YEAHNS at K@FTN Met | @.9 e | o6
234, 1a0e0a Mz | [E5:26:88 Apr 2eth DMR_Slot 2 |KASGTM TG 318844 Net| 2.2 ex | e.ex
234100008 MHz [ [LLl:€9:85 Apr 19th YSF KEBPCI ALL =t XLx728 Net | #.5 e |o.e%
© nat vl o B [2L:89:48 Apr ioth YSF AERIN *+*++EADJI_at AEBIN Net | ©.3 BE | @.e%
14,7456 Mz 19:12:89 Apr 19th DMR Slot 2 [RBASMK Ta_318a44 Met| 5.9 e |o.ex
16:54:88 Apr 19th ¥SF AFS0 ALL at XLx¥i8 Net| 18.8 BE | 8.8k
16:84:45 Apr 19th YSF K E Y ALL at XLX728 Net [ @.8 e [o.ex
15:24:12 Apr 19th YSF Jlgae8s ALL =t XLX728 MNet 1.5 BE | 8.8%
Local RF Activity
14:18:43 Apr 2eth DMR Slot 2 WASLN TG 31a844 8.4 59+44dB
18:57:29 Apr 28th YSF WESLM ALL 16.4 589+ 3946
18:47:82 Apr 2eth YSF WESLIN ALL 3.8 8% 59+41dB

Room: U5 Colorado. .

Pi-Star { Pl-Star Dashboard, & Andy Toylor (MWOMWE) 2004-2020.
rdDDEGatewsy Dashboard by Hans-1. Barthen {DLSDI),
MMOVSDash developed by Kim Husbel [DGEIWH),

Mesd help? Click here for the Facebook Group
or Click hene to join the Support Forum
Get your copy of PH-Star from hene.




WPSD - “WOCHP Pi-Star Dash”
A New Pi-Star Fork

P-Star:d.1.6 / Dashboard: 20240307

Pi-Star Digital Voice Dashboard for WOSUN

Dashboard | Admin | Configuration

WPSD Digital Voice Dashboard for WaSUN

08:02:35, Mar 8 & Profiles *Live Caller EBSimple View i& Sysinfo & Admin

Gateway Activity CPU Load CPU Temp Disk Usage Network Traffic
Tz LI Pt JeiigEs | src] pur(s) | Loss | BeR | 21% 14958 MB of 1.88 GB 1.78 GB of 14.44 GB 49,51 MiB 4 / 13.78 MiB 1
97:56:45 Mar Sth vsF  |n7vDR (GPS)|DG-ID @ at xLx3e:3 net | 4e.6 | o% |e.ex = = = e
67:55:43 Mar Sth vsF  |niDzR (GPS)[oG-1ID & at xLx3e3 net | se.o o% |e.ex Radio Status TX/RX Freq. Radio Mode Modem Speed TCXO Freq. Modem Firmware
97:52:31 Mar 8th YSF |K7BAV (GPs)|0G-1ID @ at XLX3e3 hNet| 9.2 ex |e.ex IDLE 431.150 MHz Simplex Jdev/ttyAMAG 115,200 bps 14.7456 MHz ZUMspot:v1.5.2
87:49:22 Mar Sth vsr  [w7nee (GPs)|pe-1D @ at xixze: net | 175.1 | ex [e.ex
97:46:39 Mar Sth vsF  [n7veGE (GPS)|pG-1ID @ at xLx3e:3 net | 72.6 [ ox [e.ex
©7:22:59 Mar sth ysF Jac7va (GPs)[pG-1D @ at xix3e3 net| 7.8 0% |e.e% Mode Status Gateway Activity @call is: @ & Hide Kerchunks: 1 ]
14156:06 Mar 7th VSE |wesun (GPs)|pe-10 @ e 8.6 | e Distar DMR MURE ARSI L) 8 Mt ey eritnk
14:11:89 Mar 7th ysF  |aB71 (GPs)[pe-1D @ at xLx3e3 net | 24.e o% | @.e% YSE o5 Time (MST) Callsign  Country Mode Target Src  Durls)
13:17:39 Mar 7th vsF  [necaLL (GPs)|pG-1D 8 at xLx3e3 net| 12.2 [ ox [e.ex i i 18:19:33 Mar 7 NOAD e DG-1D 0 at XLX720 Net 8 %
Local RF Activity DMRX-Mode = YSFX-Mode MEEERIELIr s WOSUN = |YSF DG-ID 0 at XLX720 Net | 1613 | 0%
Time (M5T) _ |Mode|  callsign | Target |src| pun(s) | POCSAG : : .
[24:56:06 mar 7th  |vSF |uesun (Ps)loc-10 o [WEN| 3s.c [MOMSHN| so+ssde (-27 dem) | 21 Macy AEONV B |¥SF |DGIDO0atXLx720 Nk |Reeia[5iYis
Network Status 17:21:43 Mar 7 wecu B |YSF DG-ID 0 at XLX720 Net | 279 0%
D-Star Net DMR Net 16:56:43 Mar 7 WOSUN B |YSF DG-IDO RF 0.5 0%
433.900000 MHZ
233500000 Wiz | YSF Net P25 Net 16:53:26 Mar 7 KAeBBQ | BEE |vsF DG-ID 0 at KOPRA Net | 138 | 0%
" Hs_Hativi.g.2 | M17 Net NXDN Net
14.7456 MHZ DMR2NXDN DMR2YSF Local RF Activity
YSF2DMR YSFZNXDN Time (MST) Callsign Mode Target Dur(s)
Lo REEL | 16:56:43 Mar 7 WOSUN |YSF |DG-ID0[0.5s (15hrsago)| - | s $9+46d8 (-47 d8m)
POCSAG Net
XLX720
TGIF Network (YSF23160)

Pi-Star / PI-Star Dashboard, © Andy Taylor (MWOMWZ) 2014-2024.
ireDDBGateway Dashboard by Hans-1. Barthen (DL5DI),
MMDVMDash developed by Kim Huebel (DGIVH),

Need heip? Qlick here for the Facebook Group
or Cliek here to join the Support Forum
Get your copy of Pi-Star from here.

Get WPSD Help: [ FAQs | « [ User Manual | » [ Facebook Group | » | Discord Server |

WPSD by WOCHP © 2020-2024 — WPSD Project Credits




WPSD - “WOQCHP Pi-Star Dash”
A New Pi-Star Fork

WPSD first released in 2020 - Was called “WQCHP Pi-Star Dash” by Chip, WOCHP.
Starting in 2024 although based on Pi-Star, that name has been dropped.

PSD = WPSD Plausibly Stands for Divergence

More code. Takes more resources. Needs a faster Raspberry Pi.

Dashboard is very similar but there are more features.




WPSD - “WOCHP Pi-Star Dash”

Hostname ! pl.-z

08:12:16, Mar 8

CPU Temp

90°F | 32°C

Radio Status
IDLE

https://wOchp.radio

WPSD Digital Voice Dashboard for WaSUN

& Proflles ¢ Live Caller EBSimple View i& Sysinfo & Admin

Disk Usage Network Traffic

1.78 GB of 14.44 GB 50.93 MiB + /17.03 MiB +

Modem Port Modem Firmware

431.150 MHz Simplex [dev/ttyAMAO 115,200 bps 14.7456 MHz ZUMspot:vl.5.2

Mode Status
D-Star DMR
YSF P25
M17 NXDN
DMRX-Mode  YSF X-Mode
POCSAG

Network Status

D-Star Net DMR Net
YSF Net P25 Net
M17 Net NXDN Net

DMR2NXDN DMR2YSF
YSFZNXDN
APRS Net

YSF2DMR
YSF2P25
POCSAG Net

XLX720
(YSF23160)

Current [ Last Caller Details

KFONMA | E== | Steven Swartz | Littleton, Colorado, USA | YSF | DG-ID 0 at XLX720 | Net| 0.9s (7 mins ago)
Gateway Activity @ Caller Details: j % Hide Kerchunks: G

Time (MST) Callsign  Country Mode Target Src Dur(s) Loss
08:05:30 Mar 8 KFONMA B |YsF DG-ID 0 at XLX720 Net 0.9 0%
16:59:39 Mar 7 WOSUN B |YSF DG-ID 0 at XLX720 Net 0% 0%
16:59:25 Mar 7 AEONY B= |ysF DG-ID 0 at XLX720 Net 6.3 0%
16:58:30 Mar 7 wocu B |YsF DG-ID 0 at XLX720 Net 24 0%
16:56:43 Mar 7 WOSUN B |YSF DG-IDO RF 0.5 0%
16:53:26 Mar 7 KAQBBQ L — '3 DG-1D 0 at KOPRA Net 13.8 0%
10:35:06 Mar 7 KDOHLP B |YSF DG-ID 0 at WOSUN Net 3.0 056
04:45:11 Mar 7 XLX720 YSF DG-IDO Net 0.7 0%
03:25:52 Mar 7 WOSUN-Y B= |ysF DG-IDO Net 0.6 056

Local RF Activity

Time (MST) Mode

Callsign

Target

16:56:43 Mar 7 WOSUN | YSF DG-IDO 0.5s (15 hrs ago) e SO +46d8 (-47 dBm)




23:57:10, Mar 11

WPSD - “WQCHP Pi-Star Dash”

WPSD Digital Voice Dashboard for WoSUN

& Profiles (?Live Caller EBSimpleView =Sysinfo &Admin

CPU Load CPU Temp

Radio Status

Disk Usage Network Traffic

1.78 GB of 14.44 GB 90.43 MiB v / 38.17 MiB +-

Modem Port Modem Speed TCXO Freq. Modem Firmware
115,200 bps

Memory Usage
148.55 MB of 1.88 GB

TX/RX Freq. Radio Mode

IDLE 431.150 MHz Simplex /dev/ttyAMAO 14.7456 MHz ZUMspot:v1.5.2

Current /[ Last Caller Details

Mode Status

D-Star DMR Callsign Country
YSF P25 WOSUN | == William D Littleton, Colorado, VSE DG-ID 0 at Net| 178 (29 mins
Mi7 NXDN O Buckwalter USA WOSUN ago)
DMRX-Mode  YSF X-Mode
ELK Gateway Activity M cCaller Details: _ @) % Hide Kerchunks:
Network Status Time (MDT) Callsign Country Mode Target Src Dur(s) Loss
D-Star Net DMR Net 23:28:27 Mar 11 WOSUN = (ysF DG-ID 0 at WOSUN Net 1.7 0%
YSF Net P25 Net 20:33:59 Mar 11 NOAD B |YSF DG-ID 0 at XLX720 Net 34.0 0%
MTNer QLR | 20:31:36 Mar 11 KOPRA B= | ysF DG-ID 0 at KOPRA Net 76.9 0%
DMR2NXDN DMR2YSF
5. ¥ eV
e P | 20:25:33 Mar 11 AC5S = |YSF DG-ID 0 at KOPRA Net 27.9 0%
YSE2P25 APRS Net 20:23:20 Mar 11 WDOCIV B= |YSF DG-ID 0 at KOPRA Net 30.9 0%
POCSAG Net 20:21:45 Mar 11 NAOMT B |YSF DG-ID 0 at XLX720 Net 56.3 0%
20:18:02 Mar 11 == |YSF DG-ID 0 at KY9X Net 30.6 0%
YSF Status [Linked] 2 KYIX 2 = s
ho Ta P ol e BV V00 I | AMAV I\ E AVA ol o DO 1D O s MO KN Alat AL T Q04




Configuration and Navigation Demo
PI-STAR

Pi-Star Digital Voice Software

Yaesu System Fusion Configuration

Setting Value

VSF Startup Host: ¥SF2316@ - XLX728 - K@PRAParker(D v
|UPPERCASE Hostfiles: (@ Mote: Update Required if changed
WiresX Passthrough: 'i_.:'

| Apply Changes |

DMR Configuration

DMR Master: DMRGateway

BrandMeister Master: BM_3183_United_States

BM Hotspot Security:

BrandMeister Network ESSID: 3135334' 02 1"n-"l

BrandMeister Network Enable:

BrandMeister MNetwork: Device Information | Edit Device (BrandMeister Selfcare)

N+ Mactar- MMD. TOCMI MG DHR - W




Configuration and Navigation Demo
PI-STAR

Pi-Star Digital Voice Software

Gateway Hardware Information
Hostname Kernel Platform CPU Lozad CPU Temp
5.18.183-v7+ Raspberry PL 2 Model B Rev 1.2 1.59 F 1.21 f @.99
Corvice Status

¥SF Link Manager
Link f Un-Link

| ® Link OunLink | | Request Change |

Reflector Action

¥5F23168 - XLX728 - K@PRAParker(D

Gateway Activity
Time (MDT) Mode Callsign Target Src | Dur(s) | Loss | BER
17:14:35 Mar 1l2th YSF WARMT (GPS)|DG-ID @ at XLX72@ Met 3.8 2% 2.9%
23:28:27 Mar 11th YSF A5 (GP5)(DG-ID @ at WasUM Net 1.7 % B2 .9%

I — —— 0 M- & 2t ta




openSPOT Demo

https://www.sharkrf.com/

Quick setup
C4FM/YSFReflector
Server: KLX720 (23160)
Callsign: WOSUM




A Little Bit About Raspberry Pi Hotspot Hardware




Compare Two Pi-Star Hotspots

7ZUM Radio Elite 3.5 ZUM Radio Mini 1.3 OLED
Raspberry Pi 4 Raspberry Pi Zero 2WH
Nextion Display OLED Display

$249.95 $174.95




A Little Bit About Raspberry Pi Hardware

» Raspberry Pi Hotspot Typical Hardware
» Raspberry Pi Zero W
» MMDVM HAT - - Multi Mode Digital Voice Modem
»OLED DISPLAY
»5D Card
Raspberry Pi Case - ie C4Labs or Jumbospot Case

» Raspberry Pi 3B+ or 4 / 10000666006
= MMDVM HAT b e

= Nextion 2.4 or 3.5 inch Display 1 I MMDVM_HS USB HAT
) RIED 1111188 (=
»SD Card }0—] UPDATE {%12%% L;l
% A=OFF[B=ON RAES o {37778 4 L=

»Raspberry Pi Case

? | 1 o --I!:




A Little Bit About Raspberry Pi Hardware

Slo%: & N TG 46001




Raspberry Pi 3 Model B+ - 2018

Raspberry Pi 3 and 4

Raspberry Pi 4 - 2019
Choice of RAM
More powerful
processor |68 |(268||4GB|[86B|

\ Gigabit

Ethernet

USB-C j s
Power supply . '\
uses
Micro HDMI Ports
Supporting 2 x 4K displays
use2



Raspberry Pi 3 and 4

Spec Pi 3 Model B Pi 3 Model B+ Pi4 Model B

CPU type/Speed | ARM Cortex-AS53 1.2 GHz | ARM Cortex-A53 1.4 GHz ARM Cortex-A72 1.5 GHz

# of CPU Cores 4 4 4

RAM Size 1 GB LPDDR2 1 GB LPDDR2 1, 2,4 GB LPDDR4
Integrated Wi-Fi 2.4GHz 2.4GHz and 5GHz 2.4GHz and 5GHz
Gigabit Ethernet No Over USB 2.0 Yes

Bluetooth 4.1 BLE 4.2 BLE 5.0 BLE

UsB 4xUSB 2.0 4 xUSB 2.0 2xUSB 3.0,2xUSB 2.0
HDMI 1 x full size 1 x full size 2 x Micro, 4k video

Video Decode H.264 (1080p30) H.264 (1080p30) H.265 (4kp60), H.264 (1080p30)

Video Encode

H.264 (1080p30)

H.264 (1080p30)

H.264 (1080p30)

OpenGL ES

1.1, 2.0 graphics

1.1, 2.0 graphics

1.1, 2.0, 3.0 graphics




A Little Bit About Raspberry Pi Hardware

Zero vs. ZeroW vs. Zero2 W




Raspberry Pi
Zero vs. Zero W vs. Zero 2 W

Feature Raspberry Pi Zero | Raspberry Pi Zero W Raspberry Pi Zero 2 W

CPU 1GHz Single-core | 1GHz Single-core 1GHz Quad-core ARM Cortex-A53
RAM 512MB 512MB 512MB

Wireless None Wi-Fi (802.11n), Bluetooth Wi-Fi Dual-Band (2.4 GHz and 5 GHz),
Connectivity 4.0 Bluetooth 5.0

HDMI Ports Mini-HDMI Mini-HDMI Mini-HDMI

USB Ports 1x micro-USB OTG | 1x micro-USB OTG 1x micro-USB 0TG, 1 x USB-C (Power)
GPIO Pins 40-pin GPIO 40-pin GPIO header 40-pin GPIO header

header




Raspberry Pi Zero Hardware




Duplex Hotspots

= Duplex Hotspot with MMDVM Duplex Hat
= DMR Modulation takes advantage of Timeslot 1 and Timeslot 2
= Fusion or D-Star are not able to use Duplex functionality

» Stick to Simplex Hotspot with D-Star and Fusion

Mistwern

e R T { Py oy

< _
=N

V. O . i




Let’s Build a Hotspot

» Recommend Toshen’s KEOFHS Pi-Star Guide
= “Playing With Pi-Star” -
» hitps://amateurradionotes.com/pi-star.htm

Gather ltems:

e Pi-Star Software— You’ll want to download the one for the Rpi -
https://www.pistar.uk/downloads/

* WiFi (wpa_supplicant) Configuration File — WiFi Builder -
https://www.pistar.uk/wifi _builder.php
Blank microSD Card — Class 10/UHS-1 — backup data first if needed
MicroSD to SD Card Adapter (Optional — depends on your PC)
Raspberry Pi
Raspberry Pi Power Supply of 2 amps or greater
PC with SD Card or MicroSD Card reader/writer
SD Card Imaging Tool

* Balena - https://etcher.balena.io/



https://amateurradionotes.com/pi-star.htm
https://www.pistar.uk/downloads/
https://www.pistar.uk/wifi_builder.php
https://etcher.balena.io/

Download Pi-Star
https://www.pistar.uk/downloads/

Pl-STAR

Pi-Star Digital Voice Software

Pi-Star Downloads

Images available to Download

Pi-Star_NanoPi_V4.2.0_05-Feb-2024.zip
Pi-Star_OdroidXU4_V4.2.0_05-Feb-2024.zip
Pi-5tar_OrangePiZero_V4.2.0_065-Feb-2024.zip
Pi-Star RPi_V4.1.8_16-Feb-2824.zip

Pi-Star RPi_V4.2.1_17-Feb-2824.zip




Imaging the SD Card

=» Balena Etcher - hitps://etcher.balena.io/
= Use High Quality SD Card.

.’j balenaEicher

O

i Flash from file

& Flash from URL

[N Clone drive



https://etcher.balena.io/

Use The Pi-Star WIFI Builder

» "wpa_supplicant.conf" Wi-Fi Configuration File

®» Use Pi-Star WIFI Tool - https://www.pistar.uk/wifi builder.php

® Download the file and copy onto the "Boot" volume of your Pi-Star SD card

L Pi-star WiFi Builder
This tool is used to create your "wpa_supplicant.conf” for use with Pi-Star.

All you need to do is enter your SSID (this is the name of your Wireless Network) and
« Pi-Star Tools the matching PSK (this is the Pre-Shared Key, or Password) for this network, when you
hit "Submit" the generated config file will download to your computer.

WiFi Builder

If you require a config to connect to any available open network, leave the SSID and PSK
lines empty, the generated config will allow your Pi to connect to any available open network.
New Reflector
IR All vou need to do then, is drop this onto the "Boot” volume of your Pi-Star SD

AnyTone Extras card - this will appear as you complete writing the SD Card.

Once the Pi-Star system boots up, it will add the config file for the WiFi and reboot.
Multi Reflector
WiFi Country Code: | us V|
D-Star Mode

DMR Mode Psk: |

]

SSID: |



https://www.pistar.uk/wifi_builder.php

Boot up Pi-Star

Open your web browser and open the Pi-Star Interface:
» hitp://pi-star/
» hitp://pi-star.local

= Not working? Find the IP Address from your router
= Still not working. Use Angry IP Scanner - htips://angryip.org/

= Scan your network for live devices with open port of 80



https://angryip.org/

Login to Pi-Star Web Interface

» http://pi-star.local
= | ogin with
»User ID - pi-star

»Password - raspberry




Configure your Pi-Star Hotspot

Pi-Star:3.4.16 [ Dashboard: 20180806

Pi-Star Digital Voice - Configuration

Dashboard | Admin | Expert | Power | Update | Backup/Restore | Factory Reset

Gateway Hardware Information
Hostname Kernel Platform CPU Load CPU Temp

pi-star 4.9.35-v7+ | Pi 3 Model B (1GB) - Embest, CH |@.1/ 0.12 / 0.05

Control Software

Setting Value
Controller Software: DStarRepeater @ MMDVMHost (DV-Mega Minimum Firmware 3.07 Required)
Controller Mode: O Simplex Node  Duplex Repeater (or Half-Duplex on Hotspots)

Apply Changes

General Configuration
Setting Value

Hostname: pi-star Do not add suffixes such as .local

Node Callsign: M1ABC

Radio Freguency: 438.800.000 MHz

Latitude: 50.00 degrees (positive value for North, negative for South)
Longitude: -3.00 degrees (positive value for East, negative for West)
Town: Town, LOCATOR

Country: Country

URL : http:/fwww.mwOmwz.co.uk/pi-star/ ‘ Auto @ Manual
Radio/Modem Type: -- o

Node Type: ©OPrivate  Public

System Time Zone: Europe/London

Dashboard Language: english_uk B

Apply Changes




BER - Bit Error Rate

=» What is the Bit Error Rate?

If your digital radio transmitter is not exactly on the same frequency of your
hotspot, you can experience audio drop out and/or distorted audio. The
alignment procedure to resolve this is cumbersome in the older version of Pi-Star.

It’'s so much easier in the |later versions of Pi-Star

= Measuring the BER

Log into your MMDVM hot spot and select Dashboard from the top menu.
Key your transmitter for approximately 3 seconds on a not-so-busy reflector

Under 1.0% is acceptable but should be as close to 0.0% as possible.



Local RF Activity

BER - Bit Error Rate

Src | Dur(s) | BER RSSI

S9+46d8 (-47 dBm)

Time (M5T) Mode Callsign Target
08:46:43 Mar 8th YSF WOSUN (GPS)|ALL 2.6
98:46:18 Mar 8th DMR TS2 |WOQSUN (GPS)|TG 310344 2.2

S9+43dB (-5@ dBm)

Vi

Local RF Activity

Callsign Target |S
28:20:59 Mar 8th YSF  |[KK7BVY (GPS)|DG-ID @ :
|07:28:22 Mar 8th YSF |K7PTL (GPS)|DG-ID @
|06:42:23 Mar 8th YSF  |W6LDX (GPS)|DG-ID @
Iﬂ‘l «11:¢27 Marn Q+h vCE crvail e nS_Th &

S9+37dB (-56 dBm)
S9+37dB (-56 dBm)
S9+37dB (-56 dBm)

CQLATAR (_CE ABm)




Modem

TXInvert

BER on Old Pi-Star ver 3.17
Trial and Error

Port| /devitty AMAQ |

A

RXInvert

[0 |

PTTInvert

TXDelay

o

1100

RXOffset

—

0

TXOffset

—

RXOffset

DMRDelay

TXOffset

|
|
0 |
s

RXLevel

50 |

TXLevel

B

RXDCOffset

L |

TXDCOffset

o |




BER Calibration Tool
on New Pi-Star ver 4.18

Pe-Star:4. 1.0 / Dashboard: 20240307

Pi-Star - Digital Voice Dashboard - Calibration

Dashboard | Admin | Power | Backup/Restore | Configuration

calibration Tool

Frequency: Frames:

Start offset: [-] 2 Bits:
Errors:

Stop — step: 25| [50][100] =
| Save Offset seconds:

Base Freg.:

Bit Error Rate (BER




WOSUN Favorite Hotspofts

» openSPOT4 Pro from sharkRF - $305.00 - https://www.sharkrf.com/
= ZUM Radio Elite 3.5 - $250.00 - https://www.hamradio.com/
» TGIFSPOT 3.5 inch Nextion - $368.00 - https://www.igifspot.com/

=» Assemble your own - be unique

» TGIF Junior Spot - $179.00 -
» 7ZUM Radio Mini 1.3 OLED ZUMspot Kit - $175.00 -
= Any Jumbospot or MMDVM Hotspot or Kit - $108 to $120 — Amazon or eBay




Thank Youl!




/ Get ADMR ID
hﬂps://www.rqdioid.nef/reqisfer

Serstezm VIS TAPIR



https://www.radioid.net/register

BlueDV and ZUMspot USB Stick

‘o BlueDV for Windows

Menu  Update About

k| [onlnic| O

Frequency 433.900.000 Firmware ZUMspot-v1.4.16_ Time Call
DMR master Dest TG 03:52PM N5YX
03:52PM  N5YX
03:52PM  N5YX

N5YX

AMBE BMIlookup APRS chat

Name
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