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51WG5 -APRS Tracker-

Manual

APRS 51WGS5 tracker is an advanced embedded APRS tracking device.

It has the following functions:

51WGS is a professional APRS device that uses the international standard APRS digital code to directly locate
each other through radio U/V signals.

This device does not need a special interface radio station, and directly connects to the ordinary radio's hand
microphone port (transmitting positioning signal) and SP port (receiving positioning signal).
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Adapt to most common radio stations, so that common radio stations can easily play APRS.
This device does not need mobile phone network support, and can be directly used for receiving and sending
each other through radio, and is widely used in outdoor sports, rescue and other occasions.

Make it easy for the most radio stations to use APRS.

Built-in WIFI, universal, can quickly connect to the map server, and quickly establish an APRS gateway.

Built-in 2.0+4.0 dual-mode Bluetooth, support Android and Apple APP.

This machine contains complete TRACK /DIGI /IGATE functions.

The open data format is convenient for users to develop applications such as maps, and supports online and offline map
applications.

Introduction to APRS Track function:

Support fixed station FIXED, sports SPORT, 2 kinds of station modes

Supports a complete TRACK tracker, supports smart, timing, and queue beacons
Support additional beacon information, mileage, number of satellites, voltage, etc.
Support mileage calculation, support accumulated mileage or automatic reset

Support automatic icon (TRACK smart mode)

Dual-mode Bluetooth

Built-in the latest 2.0+4.0 dual-mode Bluetooth, compatible with Android and Apple
Support apps such as Flow Cloud, APRSdroid, LOCUS, Aowei, etc.

Support Bluetooth output KISS hex, UL, GPWPL, KISS ASC, GS232B and other protocols
Support Bluetooth output GPS data (GPRMC+GPGGA), support mixed output

Support two-way transparent transmission of Bluetooth KISS data

Support wireless Bluetooth setting parameters

APRS DIGI Relay

Support complete DIGI relay function, support custom relay name,

Support relay remote opening and closing function

Rich interface

Integrated 3.5mm GPS/Beidou interface, automatic identification of GPS Beidou module
Integrated WS3 weather station interface

USB communication interface

Remote

Support RF remote control peripheral sensor input and relays and other telemetry control modules
APRS Algorithm

Built-in advanced CMX hardware compiling algorithm

Built-in 8-level digital level adjuster (both transmitting and receiving)

Data analysis

Built-in advanced algorithm, supports rich data analysis functions

Support heading, true north position, relative motion azimuth calculation

Support Maidenhead grid positioning system

Support APRS distance, horizontal angle, elevation angle and other trigonometric functions calculation
Built-in trigonometric calculator, supports automatic tracking control of G5500 aircraft, ships, etc.
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51WG5 main device:

DC 7-15V input, power reverse connection protection

Built-in auxiliary sensors such as input voltage detection

Support user independent firmware upgrade

Support offline use, no need of network, direct mutual positioning
Setup software

Supporting PC setting software (Chinese, English) (Requires .NET 4.0)

For YRAES

aPRS B1WC

Front
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BT indicator

When the Bluetooth is connected, the built-in Bluetooth pairing password 1234, the Bluetooth
name is the call sign of the phone

Flashing: Bluetooth and mobile phone/PC are not connected

Steady on: Bluetooth and mobile phone/PC successfully connected

Off: Bluetooth is off or not installed
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USB communication socket:

Micro USB mobile phone universal, used for PC settings, firmware upgrades, etc.

STU status LED (three-color light):
Blinking blue:  GPS power is on and positioning is in progress
Steady blue:  GPS positioning is successful
Red: launch beacon
Green: The beacon was successfully received
The beacon will be transmitted only when the GPS positioning is successful. When the mainboard

starts, the LED lights up white for 1 second, indicating the completion of the self-check.

PW system running indicator:

System running light, flashes with the system

NET indicator (WIFI)

Indicate whether the WIFI/4G network is connected to the map server
Blinking:  connecting to the server

Steady on: Successfully connected to the server

Off: WIFI off

SMA socket

The reserved WIFI , external antenna SMA socket



APRS 51WG5
IGATE/DIGI/TRACK/GPS/BD//BLUETOOTH/WIFI/USB/4G Venus

RJ11-6P double socket

This socket is a double socket, the left and right sockets, the line sequence is the same, the line
sequence definition is shown in the mark, and the line sequence definition is the same as the YAESU
hand microphone.
Note: This socket is only connected to the radio's hand microphone port, and must not be

connected to other ports of the radio.

' ™\

51WG5 .
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v— 5P v~—sr 22 2 ¢ % u v— 5V
DC 7-15V ||A— || o F &k ||/—RX
GND GND GND

WXIEXT

.

Backside panel

DC power socket
Outer diameter 5.5/inner core 2.1, center positive, DC 5-15 power input, built-in reverse connection protection.

SP socket
Two SPs are connected in parallel, 3.5mm interface, any one is connected to the SP port of the radio, and any one is
connected to an external speaker.

WX/EXT expansion interface
Used to connect weather station, RJ11-6P specification, line sequence see mark.

GPS/BD interface
3.5mm interface, see mark for line sequence, used to connect GPS/BD module.

SMA socket
The reserved WIFI or 4G, external antenna SMA socket mounting
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hole.
3 commonly used radio jumpers

Three commonly used radio jumpers are connected to the radio’ s hand microphone and 51IWGS5.
The following is a detailed description.

51WGS5 uses 3 signal wires of MIC PTT GND of the hand microphone port to realize the function of
controlling the radio station to transmit APRS signals.

According to this principle, you can make different jumpers yourself to adapt to your own radio
station.
Note: The hand microphone jumper is only connected to the radio's hand microphone port, and

must not be connected to other ports of the radio.
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FT7900

FT-1802/1807/FT1907/FT7800/FT7900/8800/8900

PTT
- MIC
- GND
- +9V
: SW 1(Key Control)
: SW 2 (Key Contol)
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T
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YAESU FT7900 25F-Bk M4 152 X
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MIC GND 5V KEY3 KEY4 PTT LAMP SP

Woxun 920, 1=MIC 2=GND 6=PTT
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ICOM 2720 2730

@A MICROPHONE CONNECTOR [MIC]
Connects the supplied or an optional microphone.

(D +8 V DC output (Max. 10 mA)

(2 Channel up/down
(3 8V control IN
@ PTT

®|| (& GND (microphone ground)
(® MIC (microphone input)
@ GND
Data IN

ICOM 2720 2730, 4=PTT 6=MIC 7=GND

IC-2730 IC-2720(Radio side headphone)
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51WG5 comes with a dedicated power cord.
Connected in series with the power cord of the radio, split out a DC plug to supply power .
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SP line connection method
51WGS5 does not need a special interface, and directly decodes the APRS signal through the data signal output by the

radio SP port.
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Connection method of external monitor speaker
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PC programing

The following setting software interface is for reference only, the version is constantly updated, there
may be differences

Hardware connection:

1. Connect the APRS 51WGS5 series with the mobile phone USB data cable (provided by yourself)

2. Open the 51 series general setting software and select the correct port number.

3. Read settings or modify settings, and the host automatically saves them.

Note: Basic knowledge, set parameters, pay attention to the input method, input in English, do not use
full-width characters, try not to copy information from other documents, so as not to bring in hidden
characters.

Input full-width characters, garbled characters will be displayed when the data is read out, and the
51WG5 motherboard may not work properly.

Writing hidden characters may also make the 51WG5 board work abnormally

When the setting data is garbled, delete the garbled data and rewrite it.
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Connect the USB Cable to the PC.
In addition to the USB connection, the parameters can also be set through the PC Bluetooth connection.
Note that some USB cables have incomplete line sequence and can only be used for charging and cannot recognize the

USB port.
» APRS_51Serial 20181009 » APRS_51Serial 20181009 72E APRS_51Serial 20181009 pel
nH IEM w/EH)
v HEv  FEENER &~ 0 @
C Al E ) o
usg
APRS APRS APRS APRS APRS APRS APRS ch341ser

51Series 51Series 51Series 51Series 51Series 51Series 51Series
Setup Setup.exe  Setup.pdb  Setup.wsh Setup.vsh Setup.vsh Setup
ost ost.exe ost.exe....

USB 3EZf

For the first use, please install the USB CH340 driver.
For Bluetooth wireless connection, install the CP210X driver.
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« X1C3 » APRS_S1Serial 20181009 » APRS_51Serial 20181009 < | N 2= asrs.515erial 20151009 L
XiHF) RB/E) FEV) IRM #EH)
mRy  BaF  wEss - 0O @
£l mEsRneE 4 S
- EB I MEF ] &
E_ = = USE
APRS APRS APRS APRS APRS APRS APRS ch341ser
O WesRiE SiSeries  SlSeries  SlSeries  SiSeries  SlSeries  SlSeries  SlSeries
Setup Setupexe  Setup.pdb  Setupvsh  Setupvsh  Setupwsh Setup
ost ost.exe ost.exe....
A E
B wa
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) o | 7
J =5 i ZfT SUBFREYMH
1‘ R
& wiNT ()
s MAIN (D)
= -C1G)
s S (F)
s FHOE (G)
- TERE ) _
APRS 51Series Setup #£5E5: 2018/10/9 ERE= t.. SIEZE: 2018/10/22 EH— T4 7:57
= nEEF Fuh: 391 KB
APRS
515eries
Setup
20190723

Run the 51 Series PC client setup software, APRS 51Series Setup 20xxxxxx

APRS setup software instructions

Note: The setting software supports most of the 51 series APRS devices, and the motherboard is different, some
settings may be invalid.
Note: The version is constantly updated, the interface is for reference only, the latest version is 20190723
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APRS 51 Series SETUP 2019-07-23 BH4TDV
CON Fort ﬁ [ ) [ Lenguage 16T Volune Remote Sn
[T + [serial | [clese Read firite Reset ® i @ Englien OF  WIIEL ™ -8.0E v 123456
SETUP Fixed OF  HIDE2 BoO-LsE v BEEP
CALL BHATDV -7 = ki SPORI - 7] GPS o Lat 313590 X
E = T 120 9 R [@]TH
Eeacon Len 1202180 E  delay U= - = o Ex Power OFF
gL OFF -~ [CIBAS O s Fathl #IDEL 1« = 10 M o CHA - — OFF -
Fif ViR 30 s Fathz WIDEZ 0«
3 L o 1 WY RF 1F
GRS, (FE . SE = o OF - Frq 1448400 Vol 1w Mic 1
VIMICE  MOOFF DUTY ~ CH CHA S €
Sarver
FITSERT  350ns - Bifz 180 5 v P TP+ 202 141.176.Z 14580
EISE(SE MAX B0 bytes
SLEICS FRO X105
@8 = v SE v BB P AA | [ ZiEA |
| BB VI RE 212 0 En s gL
Blueteoth OUT WIFT max 16 byte ¥1C5 EHTEE vIC BHE
Tutl UT v o Name HiFiFi_345ZAE 26 0¥ B STOP 30Min ALEAM +3 -
o2 [ O om Code 13013684000 S8knot Wo T[] STOF 60Min EMERGERCY
HIERT 517
about
CLEAN
e
V] Bx 31T
Connection success | Ver: 51X1C5_20200105 BHATDV ||1D: F628C57000A1D9 | V: 4.3 V| 17.8 C[1010.3 hpa

Basic operation:
Open PC client software, SERIAL search port, OPEN open port, READ read, modify settings, WRITE write.

APRS 51 Series SETUP 2019-07-23 BHATDV 2
COM Port Language 16T Volune Remote Sn
[T + [serial | [cLese Kead firite Reset ® i @ Englien OF  WIIEL ™ SO0E v 123456
SETUF Fixed OF  WIDEZ B -1.5& v BEEP
CALL BHATDV -T w  ¥h&5 SFORT - V| GP3 ON Lat 313590 W

TX 1200 7R @I
Feacon Len 1202180 E  delay U= - = o Ex Power OFF
mEe OFF - IR O 5 Fatnl WL 1 - =E 1 "o tHA - — oF -
Fih v R 0 s Fatiz WIDEZ 0~
3 L o 1 WY RF 1F
GRS, (FE . SE = o OF - Frq 1448400 Vol 1w Mic 1
VIMICE  MOOFF DUTY ~ CH CHA S €
Sarver
FITSERT  350ns - Bifz 180 5 v P TP+ 202 141.176.Z 14580
EISE(SE MAX B0 bytes
SLEICS FRO X105
@8 = v SE v BB P AA | [ ZiEA |
| BB VI RE E3 0 En s gL
Blueteoth OUT WIFT max 16 byte ¥1C5 EHTEE vIC BHE
Tutl UT v o Name HiFiFi_345ZAE 26 0¥ B STOP 30Min ALEAM +3
e [orr O om Code 13013684000 S8knot Wo T[] STOF 60Min EMERGERCY
HIERT 517
about
CLEAN
V] Bx 5347
Connection success e———— Ver: 51X1C5_20200105 BH4TDV | 1D: F628C57000A1D9 | V: 4.3 V| 17.8 C|1010.3 hpa

Basic Settings

CALL Set the local call sign, the default call sign NOCALL, numbers or English capitals, up to 6 digits
The dual-mode Bluetooth name of this machine is the same as the call sign of this machine.

SSID Beacon SSID, default 7, parameter value range 0-15.

Site type:
SPORTS: Set this machine as a mobile site
Use GPS real-time data to send various types of beacons

Use GPS real-time latitude and longitude data to calculate the relative distance to the other party, true
north, relative direction, etc.
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FIXED: Set this machine as a fixed site
Use the set longitude and latitude of the fixed station to send various types of beacons

Use the set longitude and latitude of the fixed site to calculate the relative distance, true north, and
relative direction to the other party.

WS: Do not set

GPS switch ON/OFF
If used in a fixed location, you can select OFF to save battery power.

APRS 51 Series SETUP 2019-07-23 BHATDV
COM Fort

(&3]

Language ITGT Yolume Remote Sn

SETIP Fined [Clow  yroee B -15G v BEEP
CALL EHATDV -7 i@ SEORT - [¥] 6PS O Lat 313590 §

g@n @n

— Len |21 80 JIE JifsdarilD= ~ Ho R Power OFF
L OFF - [CIBA3 0 s Fathl MIDEL 1 =@ 100 N A - — oFE -
[ Fzh @R 30 s Fathz WIDEZ 0
WY RF 1F
y: zh 5EM sem| !
7] opsien, (Fih ) E=] e [

WIC-E  WO:OFF DUTY = R CHA = Er1 /0
Server
FITHEEY  350ns - Bi#fz 180 s v F TP - 202 141.176.2 14580

EIFEfEE M B0 bytes

S1X1CS FRO s
B S ¥ SE FHERIAN =T B9 - B O PlEED | | 2R
HIE B 2 om ] et
Blueteoth OUT WIFT max 16 byte ¥1C5 EHTEE vIC BHE
Tutl UT v o Name HiFiFi_345ZAE 26 0¥ [ &/Ehuf [T] STOP 30Min ALRAM +3
ut? OFF - Code 13013684000 D D SBKnot o Tx D STOF B0Min EMERGERCY
HIETT 517
CLEAR
R 17

Connection success mmmm—" Ver: 51X1C5 20200105 BH4TDV | ID: F628C57000A1D9 | V: 4.3 V| 17.8 C|1010.2 hpa

Track beacon mode:
Divided into 4 types, smart mode, manual mode, queue mode, and timing mode.

You don't need to enable all of them. Generally, you only need to enable one of them, or you can disable all of them.

Track beacon function settings

Note: In the case of the Sport site type, no matter which of the following beacon modes, it will only be transmitted
after the effective positioning of GPS.

Smart mode:

When GPS is positioned, it will automatically launch a beacon according to the heading and speed.

Manual mode:

After GPS positioning, long press F1 (X1C5), and each time you press the PTT button (UV98) of the mobile station
itself, when you release it, it will automatically follow and launch a beacon.

Timing mode:

After GPS positioning, the beacon will be automatically transmitted according to the set time.

Queue mode:

Transmit according to the set time seconds within 1 minute,

Note: The time base is different from general timing transmission. The actual launch time is always the set time + 1
second.

For example, if the queue time is 0 seconds, it will be transmitted according to the following time rule.
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GPS power saving

When it is manually pressed or the time is reached, the GPS will be turned on automatically, and the GPS will be
hot-started, and the positioning will be performed within a few seconds, and then the transmitter will be transmitted
and the GPS will be turned off again.

Note: Only manual mode or timing mode is valid.

PATH 1, PATH 2

The relay forwarding and forwarding times with the name WIDE1 or WIDE2 are required.

Default setting: WIDE1-1 WIDE2-0, which means that the relay named WIDE1 is required to be forwarded once, and
WIDE2 is not required to be forwarded.

MIC-E

The beacon data is compressed and transmitted, which effectively shortens the transmission time, reduces the
probability of data being interfered by other signals in the air, and improves the decoding success rate of the receiver.
PTT delay

Before transmitting the signal, the PTT trigger delay, when the other party's SQL response is slow, you can increase the
PTT delay parameter.

APRS 51 Series SETUP 2019-07-23 BHATDV =

COM Fart Rengraze DI6T Volune Remote Sn
cons + [serial | [close Read Hrite Resst @ ©3 © Zaglish 0§ WIDE X -9.0E - 123456
SETUE Fixed O YIDEZ R -15E - R
AL BHATDV ST« #h& SPORT - 7] GES OF Lat 313590 F T VR [T
Beacon Lon 1202180 E  delay Os - = Wo Bx Fowsr OFF
RS OFF - BASI O 3 Pathl WIDEI 1+ = 1m0 " oH CHA = OFF -

Fip 7= W s Pathz #IDEZ 0 ¥

U/Y RF 1H
PSR (FEh - SR # ! e ~  Frq 144 6400 Yol 1 - Mie 1 =

JIMIC-E  MOOFF IVTY ~ cHCHA | BEriL /L
Server
PITEH  350as - | Eirz 180 s % F TP v 202141 1762 14580

EEEE WAX 60 bytes

S51%1C5 PRO xics

v B v P2 9 SE 7 EHERIRE ZE BH v %k i O SFEE | | B
7l B af 153 B o b [S5ohe

Bluetookh OUT WIFI max 18 byte KICS SERIThES UTE A

Ontl UL ~ OF Fame HiWiFi 3452AE 26 fi:f BEuE STOP 30Min ALRAN 1

Outz OFF - 7 Code 13013854000 BKnot Ho Tx STOF BOMin EMERGEHCY

HIETT 517

g
E

Connection success mms—— Ver: 51X1C5_20200105 BH4TDV | ID: F628C57000A1D9 | V: 4.3 V| 17.8 C|1010.3 hpa

Icon 1:

I Represents the data type character, a fixed length of 1 word, generally do not need to be changed. If you need to
modify, refer to the APRS protocol manual

/ Represents the icon set, generally do not need to be changed. If you need to modify, refer to the APRS protocol
manual.

> Indicates the icon style displayed on the server map, with a fixed length of 1 word. Refer to "APRS Icon Set" to change
it.

Automatic icon 2:

Only valid in smart mode.

Three parameters: waiting time, 2nd icon and 2nd icon set.

180 waiting time, in seconds

/ Indicates the second icon set

P represents the second icon
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In smart mode, when the static time reaches the set waiting time, the second icon is automatically changed.
Custom information (Note 1)

Up to 60 characters in English and 20 characters in Chinese. The shorter the custom message, the better.

Beacon options

Mileage: The mobile station beacon contains the automatically calculated mileage. Not included in fixed station
beacons.

Satellite: The mobile station beacon contains the number of effective satellites. Not included in fixed station
beacons.

Air pressure: mobile station and fixed station beacons include auxiliary air pressure sensor data.
Voltage: Mobile station and fixed station beacons contain battery voltage sensor data.
Temperature: Mobile station and fixed station beacons include auxiliary temperature sensor data.
Note: Due to the size and structure of the machine, the temperature data is for reference only.

Note 1:
The shorter the custom information, the better, and the fewer beacon options, the better.

The longer the data, the longer the transmission time, and the greater the probability of the signal receiving air
interference, which may reduce the decoding rate of the other party.

Mileage memory

When this option is checked, the real-time mileage will be automatically saved in synchronization and automatically
every time the beacon is launched.

If you don’ t check this option, the mileage will be automatically reset to 0 next time you turn on the machine

TX test key

When in a fixed station, press this button, the mobile station will automatically transmit once, with the beacon at
the fixed station position

When in the mobile station, when the GPS has been effectively positioned, press this button, the mobile station will
automatically transmit a real-time position beacon.

APRS 51 Series SETUP 2019-07-23 BHATDV
COM Fort

Language ITGT Yolume Eemote Sn
CON3 - Serial Close Kead frite Reset & thir Enlish OF  WIDEL % -9.0dF 123458
SETUP Fixed OF  {IDEZ B -1.5& v o
CALL BHATDV -T w  ¥h&5 SFORT - V| GPS ON Lat 3135.90 Sim 71X
TX 1200
Beacon Lon 1202180 E delay U= -
4 TX 2200 Ho Ex Power OFF
0FE  OFF - BAT] O 5 Fathl WIDE1 1 - = OFF -
Bt =E 100 W tH CHA = —
Fzh 7] R 30 s Fathz WIDEZ 0
) . o WY R 1F
SESER, (2« ) B m OF +  Frg 144.8400 Vol 1 = Mie 1 <
J/MIC-E  MO:OFF IWTY ~ CH CHA B f 0
Server
FITSERT  350ns - Bz 180 s v P TP - 202 141.176.2 14580
BEEE MY 60 bytes
S1XICS FRD s
v B#g v P2 7 SE 7| BHBERRE =E B3~ B omin 0 FlRE | | EEH
VBE  EE 2] oom [ it
Bluetooth OUT WIFT max 16 byte X1C5 EHIThEE VIE BE
Tutl UT v o Name HiFiFi_345ZAE 26 0¥ B STOP 30Min ALEAM +3
e EF 7 m Code 13013684000 GKnot Mo Tx [ | STOP 6O0Min EMERGENCY
% 517
about
CLEAW
V] e ST

Connection success mm—_u. Ver: 51X1C5_20200105 BH4TDV | ID: F628C57000A1D9 | V: 4.3 V| 17.8 C|1010.3 hpa
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This machine has built-in 2.0+4.0 dual-mode Bluetooth settings, pairing password 1234, and the Bluetooth name is

the same as the call sign of this device.
OouT1 Bluetooth data output 1, 9600 rate
KISS HEX  output standard KISS data commands, used in various standard APRS PC software
For example: Liuyun Android version, Liuyun PC version, APRSdroid, YAAC, etc.
Ul output standard Ul text data, used to upload server, or user secondary development
GPWPL output standard GPWPL waypoint data, user smart navigator, APRSdroid, Aowei, LOCUS MAP, etc.
KISS ASC  output standard KISS ASC data commands for secondary development by users
GS232B outputs standard GS-232B format data commands for G5500 rotator control

OFF Turn off output data

OuT 2 Bluetooth data output 2, 9600 rate

GPS outputs GPS data (GNRMC+GNGGA), which can be mixed and output with OUT 1 at the same time.
OFF Turn off GPS output

Bluetooth power switch

APRS 51 Series SETUP 2019-07-23 BHATDV =
COM Fort ergmege 16T Volune Remote Sn
COM3 - Serial Close Read frite Reset @ iy English OF  WIDEL X 9.0 « 123458
SETIR Fized OF - WIDEZ BoO-LsB v BEEP

CALL BHATDV -T w  ¥h&5 SFORT - V| GP3 ON Lat 313590 W

TX 1200 (@] T
TX 2200 Ho Rx Power OFF
OFF

Beacon Lon l2021.80 E delay U= -

BEe o~ [IRAR 0 H Fathl WIIEL 1 = = m 0

cH CHA - — -
Fif ViR 30 s Fathz WIDEZ 0
. o e [ WY RF 1F

A EE. D == w OF +  Frg 144.8400 Vol 1w Mie 1 =

J/MIC-E  WO:OFF DUTY ~ (R CHA Er1 /0
Sarver

FITSERT  350ns - Bifz 180 5 v P TP+ 202 141.176.Z 14580
BEEE M 60 bytes
SLEICS FRO X105
v B v B2 v SE 7] BB =F B - B M 0 FlRE | | EEH
| BB VI RE E3 0 En s gL
Blueteoth OUT WIFT max 16 byte ¥1C5 EHTEE vIC BHE
Dutl 1T v O Name HiFiFi_39524E_26 oF BEuE STOP 30Min ALEAM -
ut2 OFF - Cods 13013684000 S8knot Wo T[] STOF 60Min EMERGERCY
#iRET  Si7

Connection success mm—_u. Ver: 51X1C5_20200105 BH4TDV | ID: F628C57000A1D9 | V: 4.3 V| 17.8 C|1010.3 hpa

APRS digital relay DIGI function
2 repeater names can be set

Repeater name 1: Default WIDE1 numbers or English capitals, up to 6 digits
Repeater name 2: Default WIDE2 numbers or English capitals, up to 6 digits

Forwarding condition: When the machine receives a valid beacon,

And the beacon contains the local relay name, and the number of forwarding is greater than 1,

This machine will forward once, and reset the number of forwarding times, reduce it once, and re-pack and send.

If the number of retransmissions in the beacon is 0, no retransmission is performed.

APRS digital relay is a process of receiving, decoding, re-encoding, and sending each time it is forwarded. Therefore,
no matter how many times it is forwarded, the signal quality will always be the best, which is different from traditional
analog voice relay.

APRS digital relay, because the beacon contains the specified number of retransmissions, it will not be
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retransmitted indefinitely

DELAY
Before forwarding, the delay is X seconds. When there are multiple relays, the forwarding time can be staggered
appropriately to effectively prevent the beacon collision in the air.

CH channel (UV98 effective)
Use CHA or CHB forwarding

Remote password

The default password 123456 must be 6 digits

Can remotely switch relays, control external relays and sensors, etc.

A valid beacon is received, and the beacon contains a password and instructions, the following operations will be
performed.

1. Command AO to close DIGI 1

2. Command Al to open DIGI 1

3. Command BO to close DIGI 2

4. Command B1 to open DIGI 2

5. Command RO to reset and restart

o APRSFIEERES1TNCIRSEERF 2017-12-27 BHATDV = 2

THC TF 192, 168. 1. 120 morsk [ #iF | [ @R [ Ba |

W | ME | BH [18c | ors | SHEsE | mEET | Eiths

Fl{E4F BHjEl: 0-85535%h 0=%{], FEE. SEEE: 5134100 SEE: 12020, 208 - {EETFT0E.
FAETD 10 PSS IsiRERTE 120 HERFESATE eo0

EEEE  WIEL v ) EHrE / B - V] ESHRE

FE 3134. 31K 2/ 12020, 22K it
BEEES | 12345640 g Fros=E 15 izt

Seists BiE: 0855353 0=%if, FEE. SERE: 3134100 ESEET: 12000 20E - {2 TFo0.

SEI 13 RIEEISIRSATE 0 LS RFRSETE 0
BERE - -- v %A@ = g / 2 7] {REHE
e 3447. D0K S5 11343, TOE FEEHT RNz
BEEE X _beacen 1 FsnE ISt
APES. IS BRSESIRIEHE
L s SeuE = N sem
Fe . SREFEARR SREOWIHIAEET0N, & SRCESESERN, FEsE0, SSHOMmEREI?
$STEM 2.5 {EFAGES (10134

For example: Send customized information via 51TNC, fill in the customized information 123456A0 After sending this
beacon, the relay DIGI 1 will be closed
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APRS 51 Series SETUP 2019-07-23 BHATDV
COM Fort

SETUP

CALL EHATDV -7 - #h@ SPORT - [¥] 6PS O
Eeacon

mEE OFF - [CIBA3 0 s Fathl WIDEL 1
[ Fzh =t oA s Fatrz WIDEZ 0«
0] cesey, GRa) « SED) @ !
WIC-E  MO:OFF IUTY w CHCHA S €
PITSERT  350ns - BHfz 10 s \ P
BEEE M 60 bytes

S1XICS FRD

B E SE SHEBIFIR
R & 2 am
Bluetooth OUT WIFT max 16 byte

Gutl 1T - o Hame HiMiFi_34524E_26 oF
G2 (71 - Code 13013684000 B
HIERT 517

Langnage 1St Valune Remote Sn

@ i ) Englisn | JOF  WIDEL ™ 9.0E - 123456
Fined [CloF  yInE2 B -15G v BEEP

Lat 313590 ¥ e

Lon 12021.80 E  |[delay 0=+

2 100 LI O
WY R 1F
w OF v Frg 144.8400 Vol 1
Sarver
TP - 202 141.176.2 14580

s

=E B -~ Bomia 0

[ fE#rsgt

¥1C5 EHTEE

[ &EuR [7] STOP 30Min ALRAM

[7] *8Knot Mo Tx [ STOF GOMin EMERGENCT

OFF

OFF

- MNic 1 -

VIC RHEE

43 -

V] Be 5347

Connection success mmmm—" Ver: 51X1C5 20200105 BH4TDV | ID: F628C57000A1D9 | V: 4.3 V| 17.8 C|1010.2 hpa

Ho Rx Power OFF

Fixed station settings

lat represents the latitude used by the fixed station, with a fixed length of 7 digits (including the decimal point), and
degrees and minutes. Sub-format.

N/S fixed length 1 digit

lon represents the longitude used by a fixed station, with a fixed length of 8 digits (including decimal points), and
degrees and minutes. Sub-format.

W/E fixed length 1 bit

For example: 3135.90 means 31 degrees and 35.90 minutes. 12021.80 means 120 degrees 21.80 minutes.

There are three commonly used latitudes and longitudes: degrees, degrees and minutes, and degrees, minutes and
seconds. APRS uses the degree and minute format, with 2 decimal places reserved.

APRS 51 Series SETUP 2019-07-23 BHATDV

COM Fort

FTIE.

CALL BH4TIV -7 - #hE FIXED - | [] 5p3 0
Eeacon

e OFF - [CIBAR) o s Fathl WIDEL 1
WE Ol 30 s Fatiz WIDEZ 0«
] PsyEm, (Fah R BN
[ZIMIE-E  MO:OFF DUTY ~ CHCHA -~ B /0
PITSERY  350n= - E#fz 10 s v T
BEEE MY 60 bytes

SIXKICS FRD

B E SE Fit BT
WRE  VEE CL IS
Fluetooth OUT HIFT max 16 byte

Gutl OFF - on Name HiFiFi_3452AE_26 R
Out? Rotator w Code 13013684000 lal
BT 517

Language 16T
© i © Englisn | CIOF  WIDEL
Fized OF  YIDEZ

Lat 313590 H

Lon 12021.80 E  |delay 0=~

Volune Remote 5n
™ C8.0dE v 123458
B -LSE v BEEP
@ @

= 100 LI "
UFY B 1F
o OF ~  Frg 144.8400 Vol 1 = Mic 1 =
Server
TP w202 141.176.2 14580

Xics

=E B - Bomia 0

[C] f&#rsgt

HICS SERITHRE

[ &EuR [7] STOP 30Min ALEAM

[7] *8Enot We Tx [ STOF GOMin EMERGENCT

VIC RHEE

43 -

V] Be 5347

Connection success " Ver: 51X1C5 20200105 BH4TDV | ID: F628C57000A1D9 | V: 4.3 V| 17.8 C|1010.2 hpa

Ho Rx Power OFF
OFF

This device has a built-in trigonometric function calculator, distance, azimuth, elevation and other multiple analysis

algorithms

When used to track an aircraft, you need to set the local latitude, longitude, altitude (in meters), and the call sign of
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the target aircraft.
Select ROTATOR (GS-232B communication protocol) for Bluetooth output.

When an APRS beacon with a designated call sign is received, the true north position between the aircraft and the
station is calculated in real time.

And calculate the distance between the aircraft and the station in real time, as well as the altitude difference, and
calculate the elevation angle through the trigonometric function.

This machine will convert to GS-232B format through true north position and elevation angle, and output via Bluetooth
to control the G5500 rotator to realize the function of automatically tracking the aircraft.

About APRS latitude and longitude conversion

There are three commonly used latitude and longitude formats: degrees, minutes, minutes, seconds.

1 degree = 60 minutes 1 minute = 60 seconds.

Suppose my location: Latitude 25.091095 degrees Longitude 121.647661 degrees

Converted into degree minutes:

0.091095x60=5.4657 //decimal point X60

05.47 //The integer part is less than 2 digits, the first digit is filled with 0, and the decimal point is reserved for 2 digits
(rounded)

25X100+05.47=2505.47 //Degree X100 and add together Latitude fill in 2505.47N

Longitude conversion is the same as above:
0.647661X60=38.86
121X100+38.86=12138.86 //Degree X100 and add Longitude 12138.86E

C APRS 51 Series SETUP 2018-10-01 BHATDV (== =]
COM Port Language o Bx Power OFF  Volume
Ccom3 v [serial | [oFEN | [Bead | [Write | [Reset | o 4 © English FF - X -10.548
SETIP Fixed II6I B -10.58 -
CALL EBHATDV -2 - 3 FINED - V| GPS ON Lat 3135.90  F  Groy  yIDE1
X 1200
T — Lon 1202180 E oy WIDEZ
X 2200
EEe  OFF ~ [WIEAF] 0 3 Pathl WIDEL 1 - =E 100 " delay Oz -
X OEF
£ =8 1S Pathz ¥IDEZ 0
Fif Edt 5 /Y BF 1% Remote Sn
& ==y e !
GPSEHL GREh B =L Vel 1 - OFF v 123458
VINIC-E  WO:DFF DUTY = Wie 1 | 144 6400
PITAEAT  300ms - Ei#Fz 180 5 f F
GPRS for 5163
BEER TP - 202.141.176.2 14580
51X1C3 -
; AEN SET
7 B2 7 22 7 SE THERIT dlehm [t
. Taesu 05500 rotats centrol (USB-232B) BEEP
7] BE 7R B2 0 En i T . s
Bluetooth OUT ¥IFT max 16 byte = M B RX
Outl UL v 0N .. HifiFi 3452AE2 on N ERERNEN RS
Gutz OFF - Code 13013654000 7 SHE o0 {58 ooo Ga L
HiETT 512
2016-09-20 10:17:20  BHATIV-10>APETS1, WIDEA-1 13134 31K/12020 29Fx030/100/ A=036080 12, 1V
[=lt: 10997 || speed: 185 2 || comrse: 080 || Dir(northl: 224 || Dir (Relative): 224 || distance: 3 8 En || elevation'(| sbout
[65-232B/GE500 CND: W22d 070 | <
O E=DE=E0 i1 T2 BHTIV 0P ETS T, B4 TIV=20, DR b3 337 1202022 rS0y 1007 k=036050 121V 1 71457 ' cLEAN
No connection s Ver: 5S1X1C_3_20180920 BHATDV | CPU ID: F62844F90027F5 | Voltage: 4.3 V| 31.9 C
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The device has a built-in data analysis function. When a valid beacon is received, the analysis data will be displayed
on the debugging interface. When the display is not required, RX analysis is not checked.

APRS 51 Series SETUP 2019-07-23 BH4TDV 2
COM Port Language IT6I Volume Remote Sn
cons v [ serial | | Close Read Frite Eeset @ 3 O English OF  WIDEI TE -9.04E - 123456
SETUP Fixed OF  $IDEZ B -158 ¥ f—

CALL EHATDV -7 + 348 FIXED - V] GPS OF Lat 3135.90 K I

TH 1200 g R @ T
Bescon Lon 12021.80 E  gelay Os - o0 | ¥o R Power OFF
R OFF - BASI 0 3 Fathl WIDEL 1 = 100 Wk HA - \—IT OFF -
Fh sEfd 30 s Fathz WIDEZ 0 -
o T U/V EF 1
GRS, (F2h F) #E e [0 o YT i —
VIMIC-E  MO:OFF OUTY + CHCHA - EHrt /L
Server

FITHR]  350ms - Bz 180 s \ P TCP - 202,141, 176.2 14580

E5EIEE NAX B0 bytes

SIXICS RO X1CS

7 B 7| B8 v <& v BHERIZE =E 8% - W O BlE#D | | ERE

V| BE YR £ 0 kn kit (EATRRL,

Bluetooth OUT WIFL max 16 byte X105 SERTHES UTE B4 E

Ont1 OFF - OF Fame HiWiFi 34524E 76 i} BEuE STOP 30Min ALRAM I

ool Eotator Code 13013684000 £l 6Enot Fo Tx [7] STOP G0Min EWERGENCY

HHETT 51T

# logresp BHATDV-T werified, server TZSHEDENW o

2020/1/28 EHAT 12:51:44 EX: (0007 ): shout

# aprsc 2. 1.5-g8af3cde 25 Jan 2020 04:51:44 GNT TZSHEDEN 95.218. 197, 75: 14580

201 FPERT 125704 RYOANTA 1
I# spric 2,1.5-gafdcde 28 Jan 2020 04:52:04 GNT TZSHEDEN 95.216.197.75:14500 | = CLEAN

i T RL (Oo0TE J:

# aprsc . 1.5-gBaf3ede 28 Jan 2020 04:52:24 GNT T2SHEDEN 95.216. 197. T5: 14560 b S

Connection success |pmmmmmmmmn Ver: 51X1C5_20200105 BHATDV | ID: F628C57000A1D9 | V: 4.3 V| 17.8 C|1010.3 hpa

WIFI and server settings

The length of the WIFI name and password must be less than 16 bytes, and the password is allowed to be blank.
Map server:

The default TCP 202.141.176.2 (support domain name or IP) port number 14580

APRS 51 Series SETUP 2019-07-23 BHATDV =
COM Fort Language 16T Yolune Remote Sn
COM3 w [ Serial | [ Close Eead firite Reset ® i © Enelizh 0N WIDEI X -8.04F - 123456
SETUP Fixed O WIDEZ B -1.54 f—

CAIL  BHATIV 7+  #k& TIED - 7] GES O Lat 313590 W T v B ¥ X
Beacon Lon 1202180 E  delay 05 e S
g OFF -~ [FIEASI 0 s Pathi WIDEl 1 = =E T l—/m OFF -

Fif st s Pathz WIEZ 0

) L ST WV RF 1F

GRSEHL (F2h » ) == pe 00 +  Frq 144.5400 Yol 1w Mie 1 v

VIMIC-E  MOOFF DUTY ~ CcHCHA B L0
Server

PITHERT  350ms - Bz 180 5 \ F TP - 202 141.176.2 14580
EIE(EE WAL BO bytes
S1XICS FED X105
Gk v P8 7 SIE v BHERRI 2R EH v oM O B | | 2EH
71 BE v B2 0 T ) TRt
Blueteoth OUT WIFT max 16 byte ¥IC5 FEHIThAS uIc HE
Cutl OFF - OH Hame HiliFi_34524E_26 oy 21 v STOF 30Min ALEAN &
SV oy Code 13013884000 v S8knot Ho Tx [ ] STOF BOMin EMERGENCY
HIERT S17
# aprse 2.1.5-gBafledc 28 Tan 2020 04:52:44 GNT TZSKEDEN 95. 216, 197. 7514580 o
2020/1/28 A~ 12:53:04 RY: (00OTE ) about

# aprsc 2.1.5-gBaf3ede 28 Jan 2020 04:53:04 GNT TZSWEDER 95.216. 187.75:14580
2020/1/28 E#I— 12:53:24 RX: (00078 )
# aprsc 2.1.5-gBaf3cdc 28 Jan 2020 04:53:24 GNT TZSHEDEW 95.218. 197.75: 14580 CLEAN
2020/1/28 E4AT 12:53:44 RY: (00078 )
# sprsc 2.1.5-g8af3cde 23 Tan 2020 04:53:44 GNT TZSWEDEF 95. 218, 137.75:14580

:

m

V] R ST

Connection success | pm—un Ver: 51X1C5_20200105 BH4TDV | ID: F628C57000A1D9 | V: 4.3 V| 17.8 C|1010.3 hpa




