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1. SP35Pro Overview

SP35Pro is a multi-functional GNSS receiver that integrates AR
and Photogrammetry modules. It has a built-in high-precision
positioning module, which supports the tracking of satellite
signals at all frequency points. The device is completely
equipped with 4G Full-netcom, Bluetooth, WIFI, and a built-in
1.5W LoRa radio. Its high-precision inertial navigation module
integrates Photogrammetry and AR real-scene stakeout, greatly
expanding the boundaries of surveying & mapping.

Type-C interface, supports PD fast charging up

USB Interface
to 33W, please referto 1.5.

SIM Card Slot External SIM card, supports 4G full network access.

Built-in radio: supports low power (0.5W) and high

UHF Antenna Interface sower (1 54 aptions.

Professional ultra-wide-angle camera which

AR Camera
provides high-definition real-scene stakeout.
1.1 Appearance
SP3 SPTD iS as fO"OWS' 1/2.6-inch high-definition wide-angle camera, integrated
Photogrammetry with high-precision inertial navigation algorithm,
UHE Antenna Interface Camera combined with high-performance Android controller, to

Bellmouth achieve high-precision photogrammetry.

Indicator Light

SIM Card Slot

1.2 Battery Indicator

—NFC
Type-C interface
AR Camera Press the power button for one second when the device is off;
- —— and the battery level can be informed based on the quantity of
Camera lights on.
Indicator Light Battery Level
Projects Function Function or status
I/f _ » _H\I
Brief press for 1s to display the battery level; '- h f 0%-33%
Power Button Long press for 3s to turn on the device when it is off; \ /
Long press for 3s to turn off the device when it is on. — =
s Rover/base station: 1 second interval flashing in the e ——
f"f @@ - 3 /f' ‘\.\\
positioning state; :
rmn ==} Satellite lights when not searching for satellites, the light goes out; | | 34%-66%
A\l ] Static mode: flashes at intervals based on the sampling \h /
o frequency. e
= ---H\'] Rover mode: Blink when receiving differential data; ( — T H\‘I
2 5 £ : ’ ) | Oy _ (4}
|/ Ditferential Light Base mode: Blink when sending differential data. \ h J " 67%-100%
=47 =
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Power On: In the power-off state, press and hold the power
button for 3 seconds until you hear the voice prompt “waiting to
start.” Release the power button and wait for the panel indicator
light to stop flashing alternately. Once you hear the voice prompt
“‘communication connection successful,” the device has
completed the power-on process.

Power Off: In the power-on state, press and hold the power
button for 3 seconds until you hear the voice prompt "Power
off.” Wait for all the panel indicator lights to go out, indicating
that the device has completed the power-off process.

Forced Shutdown: In case of unexpected malfunction, press and
hold the power button for 10 seconds, and the device will shut
down automatically.

The device supports network working mode, a 4G full network
solution based on the Linux platform, and fully supports China
Mobile/China Unicom/China Telecom 2/3/4G networks, with
better compatibility, stronger signals and more stable
connections.
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How to insert a SIM card?

1.0pen the slot;

2.Insert the SIM card into the slot according to the instructions
(chip facing the connector and notch facing the slot);

3. Close the slot.

2] Tall aTa

The device comes with a Type-C charger that supports up to
33W PD fast charging. The battery can be fully charged in just 4
hours. And the battery indicator light shows:

1. Red light: The battery is charging.

2. Green indicator light: The battery is fully charged.
3. Battery charging: Open the rubber cover, connect one end of

the data cable to the Type-C port and the other end to the
charger.

Note: For the safety of your device, please use the adapter that
comes with the package or a brand adapter that complies with
3C certification for charging.
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After receiving and unpacking the box, please check whether the
device and all accessories are complete according to the
following table.

Serial

number Name Model Quantity Picture Remark
1 Geodetic GNSS Receiver SP35Pro 1 . ! Standard
2 450-470M Radio Terminal Antenna AT0038 1 \‘ Standard
3 CC Data Cable L0602-1 1 % Standard
4 33W EU PD Power Adapter CG0004 1 ‘ Standard
5 Base connector BB0031 1 El Optional
6 Height measuring film BB0039 1 Optional
7 SP35Pro yellow PP box packaging 1 Standard
8 30cm extension rod (yellow) BB0036 1 Optional

9 5V/2V USB Power Adapter CG0003 1 Standard

Controller (5.5 inches
Iy | ( ) C500 1

) Optional
- with touch pen

10 USB 3.0 Type-c data cable L0602-2 1 Q Standard

12 P9N controller bracket BB0037 1 Optional
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The device WIFI can be used as a hotspot, which can be
connected with a PC, smartphone or tablet. After connecting to
the hotspot, you can log in to the device's Web Ul Manage work
status, change work mode, modify basic settings, download
raw data, update firmware, and register devices, etc.

Taking your computer's interface as an example, enter the Web
Ul and do the following:

1. Use a computer to find and connect to the device's WIFI
hotspot. Hotspot name: device serial number, and the default
password is empty.

2. Open the web browser and input the IP address 10.10.10.70.
The interface is shown in Figure 2.

Ws4346861012607  ©MNS5 Status Register Info

Ouality MNane RONE SN Wi 340301012607

Dt 0 Whoged SPA5PTO

Longitude 000000000 o = (LDOBIm Registration
912AZFASDERSEGAE
Latitude 0.00000000° o= 0.0000m: Code
(" = Fietr N . ~ _
Marker ERlpsoid Expiration Ciate 202 5-(8-{5
00000+ 0.0000-0.0805 =-[L0905m
Height Functionality a0
& Siyp
FOOP 0.0 Scheme Mone
{0P Exception N
( m Dk } o
RMSE 0.0000m E
Mo f RMSE 00000 — -
ketstation n] [ egister
rg
Working Mod
— i B AL
Norking Mode Base Mode
B Aode Repeat
@ P
t Mamse Wh43468610 1260
Elev Cutaff 10
righd €
Sphared: PDIOP Threshold 30000
ology C
Station 1D 6
it Type RTCMI2
Diata Link Ext Rad
drate 11520
Diff Stream 3} i}

(D GNSS Status: Time, Quality, Latitude, Longitude, Height,
Satellite.
Register Info: SN, Model, Register Code, Expired Date,
Functionality, Scheme, Exception, Reboot, Shutdown, Reset
Config, Clean Storage, register.
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Note: The registration code is a valid time code that authorizes
the location function of the device. When it is found that the
registration code has expired and the device positioning
function is unavailable, you can obtain a new registration code
from the supplier by providing the device SN, and enter it on this
page and click [Register] to register.

(3) Working Mode: Working Mode, Elev Cutoff, Data Link.

ws4346861012607 NS5 Status Register Info
Quallty | Mane NONE SN WS434G8E1012607
Ot o hloacde SPI5Pro
Longitude  0.00000000° o = 0.0000m Registration 5 Sadth
91 2ARFAS0ERSEG4E
Lafituide 0.03000000% & = 0.0000m Code

WA ENf 1 Expiration Lhat 2025%-08-05%
L0000+ 0.0000-0.0905=-0LI05m
Helgh F tionality 0K
&
POOR 0,00 Srherme Narne
HIO=OP 0.0 Exteplicn Mong
Debug
HRMSE 0.0000m m = — ‘J =
61 Mode Config VRMSE  0.0000m S - —
Refstation IC REgisiEr:
J  Oithe
Warking Mode
=l
Working Mods Base Mode
Base Maode Repeal
-

Station Marms WE4AI4686107 2607

Elev Cutoff 0
POOP Threshold 3. m000
Station 1D 4]

Ditf Type RTCM32
Data Link External Radio
Baudrate 115200

Diff Stream 08/ 0B

Figure 2.1

(D Device Info:

The info mainly displays the device information. For example,
SN, GNSS Type, GNSS Hardware, IMEI, Expired Date, as shown
below:

ws4346861012607  Levice Info

5N WE543I46661012607 Feature eH4HLIODfGunay - 4hfSIBYIs=
= Eetarn Vit Hardwiars 1024071 1,240 1 6/ GAKDM TN TP 352 TR Product Date 2024-08-19
. GMES Type UMSED Brand Spherefix
G55 5N MDE2AT 241406038 Mode| 5P35Pro
GMSS Hardware 231041 5000001 Board1 5M 6100001260
& Skyplot IMEI BOTRG2072024631 Board2 5M (0.02.7 1.0001.01.02

Figure 2.2-1
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(2) System Version: System, GNSS, INS, Radio, Firmware.
3 Local Upgrade: Click Local Upgrade below to automatically
identify and upgrade the positioning board firmware, tilt module
firmware, and device firmware. There will be a prompt below
during the upgrade process, and the device will restart after the
upgrade is complete. The operation steps are as follows:

1. Click [Local Upgrade];

2. Select the correct device firmware in the pop-up window,
flash the firmware and wait for the device to restart;

3. After the restart is complete, the firmware upgrade is
completed;

4. Reconnect the device WiFi, enter the webui, and check
whether the firmware has been upgraded successfully.

WS54346861012607 Device Info

5M W54 14686101 2607 Feature eHdHLIODMEuw +4hfSIEYIs=
i Hardware 1.1.2400 11,2407 16/ GAKDMIN 1 PIS2TOR Product Cate 20:24-06-19
GMN5S Type LIMSED Brand SphereFin
GMES SN MO2241241406938 Model 5P35Pro
GMSS Hardware 2310415000001 Board1 SN 6100001260
&  Skyplot IMET B67652072024631 Board? 5N 00.02.11.0001.01.02

System Version

System 2.43.2408.83

Linux Version 3.18.44 Sat Aug 31 144957 C5T 2024

= 1 Config
GNES R4 10Bwild1 1833
B s R INS  H2 B22 A8.1 cTeedadcbbbrasdbases
Radio Re.2.0029,00.01
& File Firmware 2627 25062717
raght £ 2025 - —
| Sph Aix v
nology Co.. Ltd

Figure 2.2-2

b
-

The skyplot mainly shows the satellite trajectory satellite status
map. For example, Trace, Name, Health, Elev, Azim, as shown
below:

08



Ws54256861000012  ~Kyplot

-------

E1 system View

¥] Dewice Firmware

Skyplot e RD: -

A4 Data Stream | anss |

! Maode Config
{z) Others Config cos | G32 '@

feh oo :
= Rermole Assistance 58313 Rs.{ i 8

= Flle ' ‘®

Copyrght © 2003 - 2024 €38
Guangzhou Spherefin Nawvigation 5 X

Techrodogy Cao., Lid

Figure 2.3

The data stream is mainly used to debug data information; you
can view the current data status, as shown below:

W54256861000012  L'ata Stream

Config

System View

ET—
Datx  Mone ~| Level of Datail: !J]:EE&W Maorrmal Deetall Mo filter w
PR pate I -

GMNSS COM2

GMSS COM3

Message Teut

Message Dilf
Message Raw

Message PPK

|G it

& Skyplot
w F |‘

[ Mode Config
Message Static
= NS Debug
'f"'_,l Cithers Config S Lo
- = MNirip Client
XLlink
= Remote Assistance Socket 1
Socket 2
= 3
& File Socket 3
Socket 4
Socket 5
Copynght € 2003 - 2024 WIFI D
Guangzhou Spherefin Navigation
Bluetoath Fx
Bluetooth Diff

Techmology Ca., Lid

Figure 2.4-1

For example:

1. Message Text: see 2.10 in this Section for the configuration
of message text, and the output is shown in Figure 2.4-2:
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Ws4256861000012  Data Stream

Config

System View -
Data:| Message Text w Lm'“”n‘““”:’,_-—m‘-'_""‘laﬂé Mormal = Detail Mo filer w

= Device Fimyware Data

,zlf_ Skyplot 11 SGPGEA,B91712.49, 1385 . 90045651 N, 11325 _BB438348 E,2,32,0.7,21. 3117 M, -6.7218 1,8, 1184%47

= Data Stream ¥: FOPGOA, BI1TI2 B, 1500 . SMALRER0, N, 11N2% BEA RSS2 N2 0. T, 20, D115, M, -6 T208 M, 00, 11840

] Mode Config G: GGPEGA, HI171T. 00, 7300, DMALETIA, N, 11305 BE4IESI0,E, 3, 32,0, 7, 71, T114, M, -f

(=) Others Config

E Remate Assistance

P ARAER o F ] BE238748,E, 2.3 R
& BOPGEA,991T13.68, ELEs V,11 s B- & 2% 1 L
- 13. BE -l 1 a1 a +

Figure 2.4-2

2. Message Raw: as shown in Figure 2.4-3:

Data Stream =

W54256861000012
Config
E System View Datx:  pessage Raw  +  Level of Detail: u{:'ii'r'lﬂ” MNormal Cietail Mo filter v

[  Device Firmware Data

. 13: binary: size= I8 tise=J004-29-27 #9:1 8RR 168 d= 957.ATEDOR
&, Skyplot
424: binary: slre-6852 time-2004-85-17 B5:18:07.088/168 id=- 42 RAMGE amcunt=152
= - 375t binary: size= 28 Tise-2004-80-27 09:18:00.809/160 id=- 352.ATEDOP
#= Data Stream ;
426! binsry: sire=GESE tise<2004-09-17 B9118:08.8080/168 id= J43.RANGE msmounts=152
) Mode Config 43F: bimary: size= 38 time=2004-83-27 99118 B9/ 160 id= 352.RATEIOR
128 - s L i
=) Others Config AFs; binary: sicer 28 tise=2804-69-27 09:18:10.008/168 id= 952, ATEDCE
i ¥, 14 T I E

El Remote Assistance 431; binary: size= 44 Cise=2004-99-27 00:15:10.868/168 Id~ 99,8ESTVEL type=DOPPLER WELDCTTY

A437: blnary: sire= 44 tise=-2004-89-17 09:12:10.868/160 ld= 183 .TIME st=1
“
E ! 31 binary: sire=HE57 tise=2RI4-259-I7 B5:18:118.888 168 ld= 43 AANGE mmount=153
5 & B & =] B5 o ] R P
nary: sire=G6652 time<2804-09-37 B9:15:11.808/168 id= A43.AANGE mmount=152

Figure 2.4-3

3. Message Diff: when the device is a base station, you can
check here whether there is differential data output, as shown
in Figure 2.4-4:
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W54256861000012 Data:  Message Diff «  Level of Detail:| -.'_f,',"::’::[‘ Momal | Detail Mo filter
|1

- G
R
yeterm R
[e=
[re
[Les
[e=
& Skypl
1.
. o
)
D M g )
Dihe fig

Figure 2.4-4

4. Message Static: When the device is in static mode, you can
check here whether there is static data output, as shown in
Figure 2.4-5:

W54256861000012 Data:  Message Stati «  Level of Detail: é_'_"“;‘"é” Maormia Yetall Mo fitter lean i
Ry a
Tt 1 y o
i
] Sy 1
g=1087.6L0 MEMT  len=184 station=8 i 1. B0
]
@
g 3 o0
5 .e0e
&, Skypiot
4 .gea
I, B

1 Mod f
Bt
;' Oher g day (i)
M
= A 2o
£ )
= iny 5 B9:38:50.600

Figure 2.4-5

(D Working Mode: You can choose Rover Mode/ Base Mode/
Static Mode, and select the Elev Cutoff at the same time;
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1. Rover Mode: the following parameters (Station Name, Elev
Cutoff, Diff Age Max, Height Type, Antenna Height, Record,
PPK) can be cond.

W54256861000012 Made Config

Working Mode
System View hetoncle 'Eﬁ'ﬁﬁ_- ;:;Hj Base Mode Static Mode
et
{#} Device Firmware Station Mame  \WS4256861000012
-;'-":- St | Loff
Dt Age Max ) Secon
eight Type: Phase
A hit 0o t
[ Orther fig
Record: Enabd
B Remote A
PPK: Disable w+ not affect by Record
= Fil Data Link

Figure 2.5-1

2. Base Mode: the following parameters (Station Name, Elev
Cutoff, Station ID, PDOP Threshold, Diff Type, Base Mode,
Height Type, Antenna Height, Record) can be cond.

W54256861000012 Mode Config

Working Mode

J [ ————

Rover Mode  [ELEEERNESERN - Static Mode

(8] Drevice Firmware Station Mame  WE425686 1000012

Station ID:.

POOF Threshold: 30

Diff Type:  RTCM32

(=1 Oth
Aub
=1 Assistar
----- ht Type: Phase
-
Ant Height: | o000 M
R d Enabl b

Data Link

Figure 2.5-2
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3. Static Mode: the following parameters (Station Name, Elev
Cutoff, PDOP Threshold, Sample Interval, Height Type, Antenna
Height, Record) can be cond.

ws4256861000012  Mode Lonfig

‘Working Mode

] cok e L L
£ System View Mlohes Rover Mode Base Mode St 0

Height Type Phase

Antenna Height: 0000 Meter
= Remote A
Record: Enable
B F
File Type: | GNSS
l:".liﬁ-::'l .-
Figure 2.5-3

(2) Data link : You can choose No Data link/ Bluetooth/ Wifi/
Built-in Network/ Built-in Radio/ External Radio/ XLink.

Data Link
Data Link: No Data Link v
No Data Link
Bluetooth
wifi

Built-in Network
External Radio
Built-in Radio
XLink

PPP

Figure 2.5-4
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1. Bluetooth: the device obtains the differential data of
SphereFix software accessed by the manual network through
Bluetooth connection to the manual;

2. Built-in Network: the device receives or sends data through
the built-in network. To select this data link, first insert the SIM
card into the device;

3. Built-in Radio: the device receives data through the built-in
radio. To select this data link, first connect the radio antenna to
the device.

e - — 2 — g
f F - i — Al S = o
) i BAidaTalael Blalackdla

r | & N | el e g B 1 0 RE B
e s WV W LI IS D WP %

(D WiFi: You can choose three types of Disable/AP/Station,
and you can set the WiFi name and password by yourself. When
the device WiFi is used as the Station, you can access the
network by entering the name and password of the external
hotspot.

WiF L
Syst
551 WS425666 1000012
*]  Deyice Firm PSK
l‘ Empty or Length not less than 8
'ﬁl L'
am
Others
E] Modle Config
Time Jone LITC + 0800 b

Voice: [ Enable

Figure 2.6-1
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@) Others : Time Zone, Voice.

Others

Time Zone:; UTC+08:00 v

Voice: i[ Enable

Figure 2.6-2

ZXVPN can provide a virtual LAN, connect the device to the
server, and conduct WEBUI access in the background to provide
corresponding remote technical support and services.The
operation steps are as follows:

1. Insert the mobile network card into the device;

2. Open the mobile network and confirm that the mobile network
is online;

3. Click [Use Default Value] to apply.

ws4z2s6861000012  LXVPN

Figure 2.7
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File management can delete and download data of each
channel in batches, as shown below:

W54256861000012 1€

ct Al
Syste
20240927/
D
&£ Skyplot
L St

Figure 2.8

It provides the download of the operation log of the device.
When the device is abnormal during use, you can download the
log generated at the corresponding time here to the supplier for
troubleshooting. As shown below:

Log
i File Mame Skze Time Modified Operation
™ wid256861000012-0071.20g 127.57 kB 2024-09-27 17:37:50
I_:‘ Wh4 256861 00001 2-0070.20g T0.73 kB 2024-09-2T 15:57.36
Ty i i -
|_"r'l.lE-12'5E-3 1001 2-D069. Zhod a kB 4 T15
Featy ™ ws42c6851000012-0068 riog 209440 kB 2024-09-27 151512
T L Ll e 4y A
N it o425 1000 Doa7 b kB 2024-00-2T 144334
Y L
G P WA 256861 000012-0066.7l0g B16.24 kB 2024-00-26 18:10:23
[ ws4256861 284.43 kB 2024-09-25 162520
Lchems L
s & r TN % r ¥
| Whd? 1 b4.05 kB AO2A-F0- 2% (PehieS 7
Log _
| b | WhEA 256801 00001 2-0063.210qg 55933 kB 2024-09-25 0 |
Q oGnss | 5‘_ WE4256EEE 100001 2-0062. 200 27T2.55 kB 2024-05-24 0 10
M a R T o T -
W54 25086 1 000012-0061.Hog 164.96 kB 2024-09-23 14:24:35
@ Network U
: Wh4 256861 000012-0060.240g BB.51 kB 2024 130
% Storage s e A e i A 3
: = L] W54256861000012-0059.zlog 116.00 kB 20240 53
" E W54256861000012-0058.0dog 11494 kB 2024-00-20 11:5%54

HHRLIIRE

Figure 2.9
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2.10 Message Text
You can set the type and frequency of output data in text format,

as shown below. After configuration, you can check whether
there is corresponding text data output in 2.4 of this section.

Message Text

B system View

NMEA ASCH
2 Device

GPDOHP: Mone - BESTROSA: Mone g

GPGGEA; L Hz e DEVST: Mone (™
Skyplot
GPGRA; I Hzx W GPFSALL: Mone o

NS5 Systemn

GNSS Config GPGST:. | 1H2 = oot [ Mone =

Meszage Text GPGEV: MNone w GPENR: Mone -

Data Stream GPRMC: R i MS.ARST: i I

Meszage Diff/Raw - .
GPVTG: Mone v IMS,CALL Mone -

INS
GEZOA: Nome 5 INS GMNSS: Mone b

Metwork
IS MAWI; Mone W

= Storage KEXT: Mone -

fme] Diata Port LASER: Mone W

Figure 2.10

The following are the formats of several common message text:

GPGGA | SGPGGA <1><2>,<3><4>,<5>,<6>,<7><8><9>M,<10>,M<11><12>*hh

UTC time, hhmmss (hour minute second) format, 8 hours different from Beijing
time

<2> Latitude ddmm.mmmm (degrees and minutes) format (the previous 0 will also
be transmitted)

<3> Latitude Hemisphere N (Northern Hemisphere) or S (Southern Hemisphere)

% Longitude dddmm.mmmm (degrees and minutes) format (the previous 0 will
also be transmitted)

<5> Longitude Hemisphere E (East Longitude) or W (West Longitude)

GPS status:

<65 0=no positioning, 1=single point positioning, 2=SBAS differential positioning,
4=RTK fixed solution, 5=RTK floating point solution, 6=inertial navigation

positioning

</> The number of satellites (00~12) using the solution position

<8> HDOP horizontal precision factor (0.5~99.9)

<0> | Altitude (- 9999.9~99999.9)
<10> | Height of earth ellipsoid relative to geoid
Differential time (the number of seconds since the last differential signal was
<11> : Z : : s e
received. If it is not differential positioning, it will be null)
<12> Differential station ID No. 0000~4095 (the previous 0 will also be transmitted,
otherwise it will be null)
GPGSA | SGPGSA,<1>,<2>,<3>,<3>,<3><3> <35 <3>,<3>,<3> <4> <55 <6>*hh
<> Mode, M=manual, A=automatic
<?2> Positioning type, 1=no positioning, 2=2D positioning, 3=3D positioning
e PRN code (pseudo-random noise code), the satellite number (01~32, the
previous 0 will also be transmitted) being used to calculate the position.
PDOP position precision factor (0.5~99.9). The spatial geometric intensity
<> factor of satellite distribution. Generally, the better the satellite distribution is,
the smaller the PDOP value is, which is generally less than 4.
<5> | HDOP horizontal precision factor (0.5~99.9)
<> | VDOP vertical precision factor (0.5~99.9)
GPGSV | SGPGSV,<1>,<2><3><4><5><6>,<7>,..<4><5><6><7>*hh
<1> | Total number of GSV statements
<?> Number of GSV in this sentence
Total number of visible satellites (00~12, the previous 0 will also be
<3> .
transmitted)
A PRN code (pseudo-random noise code) (01~32, the previous 0 will also be
transmitted), which can be understood as satellite number.
<5> | Satellite elevation (00~90 degrees, the front O will also be transmitted)
<6> | Satellite azimuth (000~359 degrees, the front 0 will also be transmitted)
7% Signal to noise ratio (00~99dB, empty when no satellite is tracked, and the

previous 0 will also be transmitted), 50 is better.
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2.11 Data Config

The device has 24G storage space (recyclable storage) and
supports five channels (CH01/CH02/CH03/CH04/CHOQ5) to
save various files, as shown in the below. We can con the data
source, file period, file name and file format of each channel
for storage as required.

Note: Do not change the mode after the device data
configuration is completed, or the default storage configuration
will be restored.

ws42s6gs1000012 | Channel Config

m CHo2 CHO3 CHO4 CHO5
nable

mat: | % gnes
Storage Status
1.The time in file name is comverted from GPS time directly,
Data Config Assume GFS leap second is 18, Time Zone offset is +08:00, Then 00018 means 08:00:00 of kacal lime,
2.Key words in file name
FTF Upload YRy =2 year
il == manth, 01-12
File dd == day, 01~-31
hh == hour, 10-23
mim == minute, (0~59
fat Data Post 5% =» second, 00~59
Doy == day of year, 000~356
X == hour, a~x, 0 when one file per day
Copyright © 2003 - 2024 SN == SN
Guanazhow Soherefin . CITE =w Rlzrror Klama
Figure 2.11-1
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Data:

None

GNSS COM2

Message Text
Message Diff

Message PPK
Message Static
INS Debug
Ntrip Client
XLink

Socket 1
Socket 2
Socket 3
Socket 4
Socket 5

WiFi Diff
Bluetooth Rx
Bluetooth Diff
Bluetooth Monitor

Name:

SN-CH-yyyyMMdd-hhmmss
SN-yyyyMMdd-hhmmss
SITE-SSSS-yyyyMMdd-hhmmss
yyyyMMddhhmmss

SSSSDOYX

SITEDOYhhmm

SITEDOYX

SITEDOYXmm

SITEDOYhh

SITE-CH-yyyyMMdd-hhmmss

Period:

Single File

1 hour
2 hours
3 hours
4 hours
6 hours
8 hours
12 hours
24 hours

Format:

*.gnss

* data

* ixt

* dev
RINEX2.10
RINEX2.11
RINEX3.02
RINEX3.03
RINEX3.04
RINEX3.05
RINEX3.05 (.D)
RINEX3.05 (.gz)
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File name naming rules:

1. Rover (CHO1)

When the device is set as a rover station, the device will
automatically con CHO1 to store and locate the original data by
default. If ppk is enabled, CHO5 will also be automatically cond
by default to store post positioning data, as shown in the
following.

W54256861000012

Storage Status

General

Capacity: 24,000 B
Occupy:  46.280 MB
Free: 955 GH

Write Speed: 4288 kB/s

S . Assume GPS leap second is 18, Time
1.The time in file g Zone offset is +08:00, Then 00:00:18
converted from GPS time directly. means 08:00:00 of local lime.
2.Key words in file name
yyyy => year DOY => day of year, 000~366
hour, a~Xx,
MM =>month, 01~12 X => :
0 when one file per day
dd =>day, 01~31 SN => Serial Number
hh => hour, 00~23 SITE => Marker Name
mm => minute, 00~59 SSSS => Marker Number
SS => second, 00~59

When the device is set to rover station, base station or static
mode, the device will automatically con the corresponding
channel for data storage by default.

Guanmzhou Scheretix

Figure 2.12-2

2. Base (CH02)

When the device is set as the reference station, the device will
automatically con CHO2 to store and locate the original data by
default. If ppk is enabled, CHOS will also be automatically cond
by default to store location post-processing data, as shown in
the following.

ws4256861000012 | Storage Status

General

Figure 2.12-3
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3. Static (CH03)

When the device is set to the static mode, the device will
automatically con CHO3 to store static positioning data by
default, as shown in the following.

W54256861000012 Storage Status

General

Capacity: 24,000 GB
W Occupy: 48125 ME

Free: 5
Wirite Speed: 23.85 ks
@ Gns
File List
EE MNetwork Channel Data Mamae Size
CHO3 Message Static 0012-03-202400927-100031.gnss 604 kB
CHOY Mestage Static G017 2-03-2024080 . 031 gnss.index 64 B

Figure 2.12-4

Note: Whenever the SphereFix software connects to the device
through Bluetooth, the device will automatically con CHO04 to
store Bluetooth monitor data. If there is any problem with the
settings of the Bluetooth connection device, you can download
the recorded Bluetooth monitor data for troubleshooting.

W54256861000012 |  Storage Status
General
Gl
Capacity: 24.000 GB
- = Occupy: 51,701 MB
: Free: 23,950 GB
Write Speed: 12.90 kB/fs
Q@ GN
File List
@ Network Channel Data Mame Size
CHO1 Message Raw 0012-01-20240927-100355.gnss 1002.02 kB
CH Message Raw 0012-01-202409 ... 355.gnssindex 233 kB
Storage Status WE4ZLABET100001 _. 927-
CHD4 Bluetooth Maonitor 64.00 kB
100533 ixt

Figure 2.12-5
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Installation process:

1. Download the Android SphereFix program (*.apk);

2. Copy the SphereFix program to your mobile phone
(controller);

3. Find the program in the file management of the controller and
install it;

4. Click on the SphereFix software on the desktop (you need to
create a project for the first time, and the last project used will
be automatically opened each time the software is started).

Uninstallation process:

Uninstall method: Long press the software icon on the desktop,
drag to the [Uninstall] option box, and click " OK " to complete
the software uninstallation.
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Click [Project] -> [Project Manager], as shown in Figure 3.2-1.
Project manager includes functions such as creating a new
project, importing a project, exporting a project, deleting a
project, and opening a project.

Click [Project Path] to modify the path of the project on disk.
The default path is in the internal storage -> SphereFix > Project
directory.

Click [Details], as shown in Figure 3.2-2, to modify the basic
properties of the project, such as Basic Information, Coordinate
system parameter, and Code Library.

Click [New], as shown in Figure 3.2-3. To create a new project,
you need to fill in the basic properties such as project name,
whether to apply the project, and select the coding template.

Click [OK] and fill in the coordinate system parameters used to
modify the project, as shown in Figure 3.2-4. Click [OK] to
complete the creation of the project.

Click on other items in the list, and the open function will appear,
as shown in Figure 3.2-5. Long press on an item in the list, and
the delete function will appear, as shown in Figure 3.2-6 (Note:
you cannot delete a project that is in use).

N
on

Project Manager <« Project Details - Create Project

\ Internal Starage.n’ . Basic Information Basic Information
P Path : " oA S0 ITTOTTTIELICN
ki SphereFix/Project . )
*._ Project Name ' 20231220 | Project Name [ test J
= remarks | | | remarks [ |
Sort by date J_: Sort by Name
— :
Free space | 49.27 GEB ]

Date Created

Job path | ||. Apply Project
s ) (Last
' - Project)20231220 '
Apply Project
Type : Local parameters ] Template [ ** NONE ] ]

Template | ** NONE ** : |

Figure 3.2-2 Figure 3.2-3

Project Manager Project Manager
Type L Local parameters - | Project Path Internal _Storagef . Project Path Internal _Stﬂragfef
Coordinate ———— = SphereFix/Project SphereFix/Project
System | 65cS2000 J put project name keyword E
« Ellipsoid Parameter -
Ellipsoid Mame: CGCS2000 \ Sort by Name 5 Sort by date |5 Sort by Name

Semimajor axis: 63781370
W 298, 257222100

test

« Projections Parameter

Projections Mode! Gauss Kruger
Projection band: 3 band

Central Meridian: E0°00'00
False Morthing: O

False Easting: 500000

Scale Factor: 1

Projection Height: O
Latitude of Origin: NO*00'00"

Seven-Parameter

Four-Parameter/Horizontal
Adinetrmant

Wertical Control Parameter
Vertical Adjustment Parameter
Plane Grid Fila

Height Grid Correction File

Geoid File

Local Offsets

= F‘.IE' I'-I..:. “

Figure 3.2-4 Figure 3.2-5 Figure 3.2-6
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Click [Device]-> [Communication] to enter the communication
settings interface, as shown in Figure 3.3-1. Select the device
type ("SP10/SP20/SP30/SP40"), communication mode
(Bluetooth), and then click [ Search], as shown in Figure 3.3-2.
View the Bluetooth device list, select the corresponding device
serial number, and click [Connect] to complete the device
connection, as shown in Figure 3.3-3. After the device is
successfully connected, it will directly return to the device
interface, as shown in Figure 3.3-4. Enter the communication
settings again, as shown in Figure 3.3-5, and click [Stop] to
disconnect the device. Click [Debug] to view the data of the
software and device communication, as shown in Figure 3.3-6.

1. Communication mode includes Bluetooth, serial port, TCP
client port, etc.,

2. Click [Search] and select the device you want to connect
according to the device serial number;

3. After the device is successfully connected, click [Debug] to
view the data of communication between the software and the
device. You can also send debugging commands to the device
to troubleshoot and analyze issues related to device
positioning.
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Communication

SP10/SP20/5P30/

Communication

SP10/SP20/5P30/

Device Type SP40 Device Type SP4Q
Communication o Communication =
Mode L Bluetooth - J Mode [ Bluetooth ‘ ]

Paired Devices Paired Devices
Search Devices Search Devices

LILIA

Z35156861025069

Z35156861025457

Z33244B41038538

Z334768610546924

LESLIE

W53526864000005

Z32366B61004969

L4240 Series

Z33156861025753

Z£33216846004065

Figure 3.3-1 Figure 3.3-2 Figure 3.3-3

= FIXED H:0.006 T

Communication

COM Debug

¥ AGE1 Vi0.0m :l'—r i
N23°09'56.95311" 3°25'53.6853" . SPMO/SP20/SP30/ =
b5 il NI Device Type Input Command [_ ]
BaseDis:43.410

; Communication [ Bluetoot = ‘ Commen | = |

AMLBTO0TN o .

? e Commands
v ? : Mode

D ! Show debug

|| Save commarnd

Communication Rover Base Paired Devices only
0 — .:‘.-;-_-if-:._,:::.- 0005 | 1) Sy sinde SOAsod 37
%‘1 @\ 1" Search Devices $GPDOP,020038.00,1.5,0.71.8*4F
Static Inspection  Pole calibration $GPSAU,3.1,41,10,12,23,25.26,28.31.32 65.72.7!
Accuracy $GPSAU,3,2.41168,169170,173,176,183,185,192,

$GPSAU,3,3,41,270,285,286,292,297" 66

@ I
% #INPUT,DIFFERENCE,OK*45

Device Work Mode Device Settings
formation Status #INPUT,DIFFERENCE, OK 45
#INPUT,DIFFERENCE,OK 45
EE‘ #BESTPOSA, COM1,0,0.0,FINE, 2294,352857.0
8850,36,988,-6,722 WGS584,0.0039,0.0047.0.
Restart Device Feature $GPVTG,106.62,T,106.62,M,0.004,N,0.008 K /
Positioning Activation Activation $GPDOP.020039.00.1.5.0.71.8°4E

$GPSAU,3,1,4110,12,23,25,26,28,31,32,65,72,7¢
$GPSAU,3,2,41,168,169170,173,176,183,185,192,
$GPSAU,3,3,41,270,285,286,292,297" 66

#INPUT,DIFFERENCE OK"45

Figure 3.3-4 Figure 3.3-5 Figure 3.3-6
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Click [Device] -> [Rover], as shown in Figure 3.4-1. GNSS
positioning equipment can calculate positioning coordinates by
receiving satellite signals. In the absence of other interferences,
the positioning equipment can only obtain the coordinate
position of a single point solution due to the interferences of the
atmosphere on the signal, and the accuracy is low. In order to
ensure that GNSS devices can obtain high-precision positions,
in addition to the GNSS device itself receiving satellite signals to
calculate the position, it is also necessary to receive the signal
of another nearby fixed-position GNSS device, and use the
signal of the other device as the reference signal. Since the
influence of the atmosphere on the signal is basically the same
within a certain area, when the coordinate position of the
reference signal is known, the two sets of GNSS can calculate
the high-precision position. The GNSS device with a fixed
position is called the base, and the GNSS device with a non-fixed
position is called the rover. Relative to the GNSS satellite signal
of the rover, the data transmitted by the base is called
differential data, and the data transmission method is called
data link. The rover mode setting is to set the GNSS as a rover,
configure certain parameters to transmit the GNSS satellite
signal of the base station to the GNSS device in a certain way, so
that the GNSS device can obtain a high-precision positioning.

In addition to differential data transmission configuration, you
can also set the GNSS altitude cutoff angle, differential delay,
and whether to enable PPK and other basic information, as
shown in Figure 3.4-1. Set the altitude angle to not receive the
satellite signal when it is lower than a certain value. In the case
of poor satellite signals at low angles, it is beneficial to precision
calculation. The PPK parameter records the original GNSS
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observation data to the GNSS receiver and uses the
post-processing algorithm to calculate high-precision
coordinates.

The differential data parameter setting is mainly to set a way to
transmit the differential data of the base station to the current
device, so as to provide the necessary solution conditions for
the device to solve high-precision coordinates. The data link
methods mainly include Phone Internet, Device Internet,
Internal Radio and other methods.

1. Phone Internet: As shown in Figure 3.4-1, it refers to
obtaining differential data from the specified server address
through the network of the device where the software is located
according to a certain protocol, and then sending it to the
device through the communication connection between the
software and the GNSS device for high-precision solution. Click
on the right side of CORS settings g= to enter the CORS server
management interface, as shown in Figure 3.4-2. You can
directly select, edit, and delete existing CORS servers, or
manually add CORS server parameters, as shown in Figure
3.4-3. After correctly configuring the server address, obtain the
access point list, as shown in Figure 3.4-4, and select the
corresponding access point to obtain differential data. Click
[Start], if the configuration is correct, the data reception
progress bar will move. If there is no data in the progress bar,
you need to confirm whether the parameter configuration is
correct.

2. Device Internet: As shown in Figure 3.4-5, it refers to
obtaining differential data from a specified server address
through the SIM card network of the GNSS device according to
a certain protocol for high-precision solution. The connection
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mode is the transmission protocol of differential data, usually
by NRTIP, TCP client, etc., enter the server IP, port, username
and password and other connection parameters. The SIM
network is a dedicated network and needs to configure APN
parameters, as shown in Figure 3.4-6. The CORS setting is
similar to the Phone Internet. After correctly configuring the
server address, obtain the access point list and select the
corresponding access point to obtain differential data. In
addition to obtaining access points through the Device Internet,
it can also be obtained through the network corresponding to
the mobile phone if there is a mobile phone with a network.

3. Internal Radio: As shown in Figure 3.4-7, it means receiving
the differential data of the radio station according to a certain
protocol and frequency through the internal radio of the GNSS
device, and performing high-precision calculation. At this time,
it is necessary to ensure that the protocol and frequency of the
built-in radio station are consistent with the protocol and
frequency of the transmitting radio station, so that the radio
station data can be received normally. If the frequency
corresponding to the channel is inconsistent with the channel
frequency of the transmitting radio station, you can click [Set
Radio Frequency] to modify the frequency corresponding to
each channel of the radio station, as shown in Figure 3.4-8.

4. XLINK: As shown in Figure 3.4-9, it is a differential forwarding
system built based on the CORS network of
Qianxun/Liufen/China Mobile. After configuring the Xlink data
link, the host can access the differential normally if it can
access the Internet, without the need for the customer to
manually fill in the CORS account.

3

Note: Each data link has the base station coordinate change
prompt turned on by default, because if the wrong base station
signal is received, the coordinates may be inaccurate,
reminding the user to check and confirm.

— Rover mode settings CORS server manager Server Address
Basic Information 1 b Mame I F

Cut-off angle [ 5 ] B 120778381 ot 6060 P | 120.7783.81
AGE 60 > | UserName  *  Password ****** & | Port | 2010

Record raw data ) 2 User [ user

e | e | e | e | Mo

Base Coordinates Change Alert &) Password [ T

Data link [ Phone Internet ‘

Connect mode | NTRIP !

User [ ’ l

AA_Z32243660000
387

Figure 3.4-1 Figure 3.4-2 Figure 3.4-3
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Rover mode settings : Operator Manager

w MountPoint

A Nl N

Basic Information

Cutoff angle (5 ] Click [Device]-> [ Base], as shown in Figure 3.5-1. This function

AA_Z32243660000387

Al Eeaineantana AGE L“"D : J

S P——— is that the GNSS device acts as a base to send satellite
— ——— B ] information data in a certain way and provide it to the mobile
— station to receive it, providing it with high-precision solution

YIP_110100_YUANDA

conditions. The host needs to set the startup condition
parameters, startup mode and data broadcast parameters as a

YIP_120100_JINTONG

YIP_120100_SITONG

YJP_120100_TIANJIN ame [ r - } base.
YIP_120100_WUQING User [ e | ) i . .
—— — ] Note: During the startup of the base station, the device is not

MountPoint Settings

allowed to move, otherwise the coordinates calculated by the

YIP_152500_TAIPUSI

MountPoint | RTCM32

HELINIRLBARES Phone internet access rover WEII be wron g'
i
The start-up conditions include Base ID, Diff Mode, cut-off
Figure 3.4-4 Figure 3.4-5 Figure 3.4-6 angle, PDOP limit and other parameters. Click [Advanced], as
shown in Figure 3.5-2, to configure cut-off angle, PDOP limit and
S Rover mode settings Set Radio Frequency — Rover mode settings Other parameters_ The differential data format inCIUdeS CMR'
S— S cuen [ i P e B RTD, RTCM23, RTCM30, RTCM32, RTCM33 and other
Cut-off angle | 10 1 "= (264125 | Cut-off angle | 10 > |
AGE (e > chameis [ 46525 | AcE (60 > ) commonly used differential data encoding formats;
Record raw data ) Channeld [ 466125 ] Record raw data h . I i = ; ’
e B0 oun To e —— The startup mode includes using Current coordinates, inputting
Data link [ Internal Radio ] channels (464,625 | Data link [ XLINK v | Base coordinates, etc., among which:
Channel l 1 ‘ Channel? [ 465.625 l APN Settings I g . . |
Frequency [ 463.125 | samw | Ais | Operstor | ) 1. Use Current coordinates: This means that the GNSS device
proecsl {1t | cnamey (a3 [ —= f‘ ' outputs differential broadcast data for the startup coordinates
SET RADIO FREQUENCY Channel10 [ 464.375 ] sl ! l ssn . - .
—— ) based on the current positioning value (with low accuracy);
Channelll | 465.375 |
oooimie { s i 2. Input Base Coordinates: refers to the location where the user
Channell3 4463 875
T | sets up the equipment. The user knows the coordinates of this
Channells | 465,875 l location in advance and uses this coordinate value as the

starting coordinate to output differential broadcast data. Click |
Specify Base Station Coordinates] to enter the interface for
setting base station coordinates, as shown in Figure 3.5-3. You
can click @ the measurement icon to measure a point in real

ADVANCED APPLY

Figure 3.4-7 Figure 3.4-8 Figure 3.4-9
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time, or click HB= to select a coordinate value from the
coordinate point library.

The data broadcast parameters are mainly the differential data
output by the device after starting the base station, which is
transmitted through a certain method and received and used by
the rover. The main methods include device Internet, built-in
radio, external radio, etc. The parameter settings are similar to
those of the rover, with the following differences:

1. The internal radio has a transmission power. The higher the
transmission power, the longer the effective distance, and the
greater the power consumption;

2. Device Internet NTRIP protocol, the base station is the base
station access point that sets the start of transmission, as
shown in Figure 3.5-1, and the rover obtains the access point
list and selects the corresponding base station access point to
connect;

3. The base station uses an external radio to broadcast
differential data, as shown in Figure 3.5-4. The baud rate must
be consistent with the connected external radio;

4. For CORS settings, refer to the rover data link for
corresponding configuration.
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Base mode settings

@ Use Current O Input Base
Coordinates Coordinates

Base station parameters

Diff mode | RTCM32 v |

Record raw data

Data link [ Device Internet oy ]

APN Settings

Operator [ Auto = J
Name [ b ]
Base access [ RTCM32 ]
point

Password [ il ]

ADVANCED APPLY

Figure 3.5-1

Base mode settings

Satellites System

Cut-off angle [ 10 ? ]

PDOPlimit | 3.0 > |

GPS &)
GLONASS

BEIDOU

GALILED

SBAS

QZSS

IRNSS

Figure 3.5-2

D Use Current @ Input Base
Coordinates Coordinates

Latitude | 23°09'53.954073" ]

Longitude [ 113°25'53.000211" ]

Altitude | 234 68 ]

Coordinates

BLH MEZ
Toe ® O
Antenna
Parameters

1.8m Pole Height 2

Base station parameters

Diff mode | RTCM32 - |

Record raw data

Data link | Internal Radio v |
Channel K 2
Frequency [ 463.375 ]
Protocol | Trimmark I 2
Power | High ]

SET RADIO FREQUENCY

Figure 3.5-3

O Use Current @ Input Base
Coordinates Coordinates

North | 2562922.7744 |

East [ 4417749796 |

Height | 23.4687 |

Coordinates

BLH MEZ
S ® ®
Antenna

Bl 1.8m,Pole Height 2

Base station parameters

Diff mode | RTCM32 v |

Record raw data

Data link [ External Radio W ]

Baud Rate [ 115200 > |

Figure 3.5-4

36



Click [Device]-> [Static Mode], as shown in Figure 3.6-1. This
function is to store the original satellite observation data of the
GNSS device into the set disk file, record the observation data of
a period of time for the use of static post-processing software
to solve the high-precision coordinate position, usually used for
control point acquisition. To start the static mode, you need to
set the static file point name, PDOP limit, cut-off angle,
Collection interval, antenna parameters and File Format and
other recording conditions, as shown in Figure 3.6-2.

Click [Start] to start static collection, as shown in Figure 3.6- 3,
and click [Stop] to end static collection. The status will display
information such as Record Status, Start Time, Epoch number,
and Record file.

Note: During static recording, the device is not allowed to move,
otherwise it will cause errors in the coordinates calculated by
post-processing.

&« Static mode settings

Name | 232366861004969 | | Name | 232366861004969

|

PDOPlimit [ 3.0 >| | poorlimit [ 30 > |
Cut-offangle [ 10 | cutoffangle [ 10 > ]
Collection [ 1z Collection [ Hz VI
Interval Interval
Observation : Obs
time |_30min time GNSS il
File Format GNSS v | File v
i) | -' = RINEX302 _:,
Execme.after [ Switch 1o Rovet Exet :lv
completion COM RINEX303
Antenna [ X Ante RINEX504 :]
Measured 1.8 | Mea
Height J _HE_I; RIMEX305 R
Antenna Antenna
Measurement | Vertical height / | Measurement I Wertical height Vl |
Type Type _ Sonis : -_I
Antenna Height [ 1.86 | Antenna Height [ 1.86 ] .
y Epoch number [ ]
Record Status l Maon static mode | Record Status [ MNan static mode ] 2T L6R6I00A960-05 I
- = Record fil 20231228-022339.gns ‘
Start Time | | Start Time | |

i [ 29min
Ermed T iy

Figure 3.6-1 Figure 3.6-2 Figure 3.6-3
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Click [Survey] -> [Point Survey], as shown in Figure 3.7-1. The
positioning output by the GNSS device is measured and
collected according to certain accuracy constraints and stored
in the coordinate point library. In the point survey interface, the
top title bar displays the basic information of the positioning
output by the current GNSS device, the current solution status,
differential delay, HRMS, VRMS and other positioning accuracy
assessment values, and the number of received satellites.
Below the title bar is the status bar that displays other
important information. The display content can be configured
according to the user's demand. In point survey, the north-east
high coordinates and base station distance information are
displayed by default. The middle area is the measurement data
drawing information, and the network map can also be set to
display.

The icon A in the upper left corner of the drawin g area

indicates the direction of the map, which is convenient for
users to determine the direction when needed. The lower left
corner of the drawing area shows the scale of the drawing.
Click the icon Q. or @ on the right to enlarge or reduce the
scale of the drawing. Below the drawing area is the display of
function collection. These function menus can also be
displayed here according to the needs of the user in the
settings to quickly operate certain functions.

The icon in the lower right corner of the drawing area is
the button to 'trigger the survey collection function. This button
can be moved according to the user's usage habits and placed
in @ more convenient place for operation. Click the button to
start the survey function, as shown in Figure 3.7-2. You can
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enter the point name and code. Click the icon » to select the
preset code in the code library to quickly fill in the attributes of
the feature. If there are many codes in the code library, the
codes with higher frequency of use will be displayed in the front
to facilitate users to quickly select.

Below the drawing area are the measurement type selection,
coordinate point library entry, antenna height setting, and tool
menu.

Click [Topo Point], as shown in Figure 3.7-3. Four types of point
will pop up: Topo Point, Control Point, Quick Point, and Auto
Point. You can select the corresponding point type for surveying
according to actual needs.

Click [Point Library] to enter the coordinate point library
interface, as shown in Figure 3.7-4, where you can view the
surveying point status.

Click the icon [l to modify and edit the antenna height
information, as shown in Figure 3.7-5. The antenna height
setting is to subtract the antenna height from the phase center
coordinates of the GNSS to get the actual position of the
measured target on the ground. If the antenna information is
incorrect, click the antenna information to select the correct
antenna type in the antenna management (used when the GNSS
device does not output antenna information or uses an external
antenna).

Click [Tools], as shown in Figure 3.7-6, and you can quickly
operate certain functions in the menu as needed, or you can add
and delete functions in the toolbar according to user needs in
the settings.

Click the icon {j} to enter the surveying setting interface, as
shown in Figure 3.7-7. Set the measurement collection
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restriction conditions here, such as the solution limit, HRMS
Limit, VRMS Limit, PDOP Limit, AGE Limit, etc. Users set the
LIMIT conditions according to the accuracy requirements of the
operation. Setting the number of smoothing points is to collect
multiple positioning points and calculate the average value to
indicate the accuracy. In addition, you can also set the default
point name and default code, etc. The information bar is to set
the display content of the status information bar. Users can set
the display according to the information they focus on, as
shown in Figure 3.7-8. The toolbar is for users to set common
functions according to their needs during the operation, so that
users can quickly and conveniently call certain functions, as
shown in Figure 3.7-9. These functions include: Auto JUMP,
Switch Map, ROSE mode, Take screen point, CAD text,
coordinates converter, Perimeter and area, CAD background
color, etc. Click the menu icon on the toolbar to trigger the
corresponding function.

Click the icon 2 to automatically center the current position
on the screen. Click the icon ;{ to display all current
measurement points on the screen.

Click the icon /? as shown in Figure 3.7-10, to turn on/off the
tilt measurement function.
Click the icon |1/, as shown in Figure 3.7-11 and Figure 3.7-12,

to select the network map you want to display.
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The tilt survey function requires the instrument to have a tilt
module. Instruments with this function can do the following:

1. The accuracy of the instrument can be maintained within
2cm within the tilt range of 60 °;

2. The calibration process is simple, just shake the centering
pole back and forth in place;

3. Support centering pole calibration, which can eliminate the
survey error caused by the curvature of the centering pole.

Click [Survey]-> [Point Survey] to enter the point Survey page,
click the tilt survey icon in the upper left corner |7 to turn on
the tilt survey function. When turned on, the iconis | * . Then
follow the pop-up prompts, as shown in Figure 3.8-1, and enter
the antenna height parameters (centering pole height)
according to the actual situation.

At this time, the instrument needs to be in a fixed state. Refer to
the pop-up animation, as shown in Figure 3.8-2 , shake the
centering pole back and forth for 5 to 10 seconds, then rotate
90°, and continue to shake the centering rod back and forth
until the measurement icon changes to ©) ,as shown in
Figure 3.8-3, and then you can perform tilt survey.
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(communicatia;l mode: WIFI)

Photogrammetry combines RTK positioning technology with
close-range photogrammetry technology. It is featured by RTK
real-time and high precision, close-range photogrammetry’s
high efficiency and rich surveying results. When there is no fixed
stations or control points, it can still effectively solve the
problem of poor RTK signal in the surveying environment and
photogrammetry’s reliance on control points. Besides, it can be
solved quickly. After the solution is completed, the
three-dimensional coordinates of the point can be obtained by
selecting the point on the photo.

1.Click [Device]->[Communication] to enter the communication
settings interface,as shown in Figure 3.9-1. Select the Device
Type (SP30Pro), communication mode (WIFI), and then click
[Search], as shown in Figure 3.9-2. View the WIFI device list,
select the corresponding device serial number (default device
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number), and click [Connect] to complete the device
connection, as shown in Figure 3.9-3. After the device is
successfully connected, it will directly return to the device
interface.

2.Configure the rover to achieve a fixed solution state, please
refer to Section 3.4.

Note: When use the Phone Internet, the controller needs to have
a SIM card inserted to connect to the Internet.
3.Photogrammetry must be turned on for tilt survey to work
properly. It is recommended to turn on the inertial navigation in
the point survey interface and complete initialization, refer to
Section 3.8.

4.Click [Survey] -> [Photogrammetry] to enter the
photogrammetry interface, as shown in Figure 3.9-4. Click the
input box on the right side of the task name to customize the
task name. Click Antenna Parameters to modify the antenna
height parameters (centering pole height) according to actual
conditions. When the image appears on the interface, click the
Auto—Photo.button in the middle of the bottom, as shown in
Figure 3.9-5, to start photogrammetry. When the pictures below
are 5 pictures or more, you can click the Stop.button, as
shown in Figure 3.9-6. Then a pop-up prompt will pop up to
indicate that the data processing is successful.Click the Image
Gallery - button on the left side at the bottom, as shown in
Figure 3.9-7, to enter the Image Management Library interface.
Select the folder you just took a photo of, and you will
automatically enter the solution interface, as shown in Figure
3.9-8. Select featured points from the image, and you can move
the image to the left or right or zoom in or out, as shown in
Figure 3.9-9, so as to more accurately select the points that
need to be solved. When you find the desired point, click
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[Select] on the right side below to solve, as shown in Figure
3.9-10. If the solution is successful, the corresponding
coordinate information will appear in the middle of the
interface. At this time, click [Save] to save the coordinates
directly to the point library. If the point selected in the first
picture is not successfully solved, you can switch to other
pictures to try, as shown in Figure 3.9-11. After the point
selection is completed, click [Point Library] to enter the
coordinate point library to check the point information of
photogrammetry, as shown in Figure 3.9-12.
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Click [Survey]-> [Point Stakeout] to enter the point stakeout
library interface, as shown in Figure 3.10-1. Point stakeout
means finding the location of a point through coordinate points
in the field when the coordinates of the point are known. Points
that have not been staked out and those have been staked out
will be displayed. Click the stakeout point to edit, view details,
stake out, and delete the stakeout point, as shown in Figure
3.10-2. The points to be staked out are part of the coordinate
point library. The operations of adding, removing, importing,
and exporting stakeout points are the same as those in the
coordinate point library. Removing points from the points to be
staked out does not actually delete points in the point library.
You can also select points from the coordinate points (all
points in the coordinate point library) for stakeout. After
selecting points for stakeout, enter the point stakeout interface,

as shown in Figure 3.10-3.
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Click the icon f_{;}'_to enter the layout setting interface, as shown
in Figure 3.10-4, where you can set the prompt range, layout
tolerance, etc. You can also set the reference direction to east,
south, west, north, front, back, left, right, and voice broadcast,
elc.

The layout of the point stakeout interface is similar to that of
point measurement, but there are some differences. The fill and
cut values of the southeast, northwest deviation values from the
target are displayed in the status information bar. The compass
is together with the current positioning. In addition to the
measurement type, coordinate point library, antenna height and
tools, there are also functions such as stake out the nearest
point, stake out the previous point, and stake out the next point
at the bottom of the drawing area.

Click [Nearest Point], as shown in Figure 3.10-5, to stake out the
nearest point.

Click the icon |, , as shown in Figure 3.10-6, to manually add
stakeout points at any time.

If you want to reach the target point more quickly:

If the user has a good sense of direction, he can distinguish
between east, south, west and north in real-time field work. In
the layout compass display, he can directly see the continuity
between the current positioning point and the target point, and
just walk to the direction it points to. As shown in Figure 3.10-3,
you can find the target point Pt1 by walking in the southwest.

What if the user has a poor sense of direction and cannot
distinguish between east, south, west and north? You can look
at the small arrow of the current location. The direction of this
small arrow is the direction of the tablet when it is placed flat.
As shown in Figure 3.10-3, the current tablet is pointing to the
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south. You can turn the tablet to point to the same direction.
When the tablet's direction coincides with the current point and
the target point, it means that the tablet's direction is consistent
with the target point. At this time, follow the tablet's direction
and move forward.
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(communication mode: WIFI)

AR stakeout needs to be connected to an instrument with AR
function via WIFI to be displayed. It can provide high-definition
real-scene stakeout function and better real-scene stakeout
application to help you stake out the target in one shot.

1.Click [Device]-> [Communication] to enter the communication
settings interface, as shown in Figure 3.11- 1. Select the device
type, communication mode (WIFI), and then click [ Search], as
shown in Figure 3.11- 2, view the WIFI device list, select the
corresponding device serial number (default device number),
and click [Connect] to complete the device connection, as shown
in Figure 3.11- 3. After the device is successfully connected, it
will directly return to the device interface.

2.Configure the rover to achieve a fixed solution state, refer to
Section 3.2.
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Note: To use the Phone Internet, the controller needs to have a
SIM card inserted to connect to the Internet.

3.Click [Survey]-> [Point Stakeout] to enter the point stakeout
library interface, as shown in Figure 3.11-4. The points to be
staked will display the unstaken points and the staked points.
Click the staked point to edit, view the details, stake out and
delete the staked point, as shown in Figure 3.11-5. After
selecting the point to stake out, enter the point stakeout
interface, as shown in Figure 3.11-6. Click the tilt survey icon in
the upper left corner-'f;'l to turn on the tilt survey function, as
shown in Figure 3.11-7. When turned on, the icon is |/ .

Then follow the pop-up prompts and enter the antenna height
parameters (centering pole height) according to the actual
situation, as shown in Figure 3.11-8. At this time, the device
needs to be in a fixed state , shake the centering pole back and
forth for 5~10s, then rotate 90 ° , and continue to shake the
centering pole back and forth until the survey icon changes
to( ), as shown in Figure 3.11-9. Click the AR icon in the upper
left corner &, as shown in Figure 3.11-10, to enter AR
real-scene stakeout.

Finally, follow the arrow direction and distance indication to
navigate to the area close to the stakeout point, as shown in
Figure 3.11-11. When the tip of the centering rod coincides with
the marked point, as shown in Figure 3.11-12, the AR real-scene
stakeout is completed. At this time, you can click the survey
icon and choose to stake out the next point, previous point, or
stake out again according to the pop-up prompt.
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3.12 Localization

Click [Project]->[Localization], as shown in Figure 3.12-1, you
can import control point parameters in various formats, or
export control point data into files by third-party software. The
high-precision position obtained by the software from the GNSS
device is the latitude and longitude coordinates of satellite
positioning, but in actual project operations, the plane
coordinates on the ground are ultimately required for survey and
application. If the customer has coordinates conversion
parameters, the coordinate system parameter values can be set
directly in the coordinate system (details 2.3). If the customer
does not have specific coordinate system parameters, but has
corresponding latitude and longitude coordinates and plane
coordinates, we call them control points. In the case of control
point data, this function can be used to calculate the conversion
parameters and apply them to project operations.
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Click [Add], as shown in Figure 3.12-2, you can manually enter
the control point, or choose to import it from the coordinate
point library, as shown in Figure 3.12-3. In the control point list,
select the data item to modify, edit and delete the control point
parameters, as shown in Figure 3.12-4.

After editing the control point parameters, calculate the
conversion parameters for the control points. Click [Calculation
Method] to pop up the conversion parameter condition settings,
as shown in Figure 3.12-5.

Coordinate conversion methods include plane correction,
vertical correction, elevation fitting and seven parameters,
which can be all or part of the combination. As long as the
corresponding accuracy is achieved within the accuracy range,
the calculated conversion parameters are considered to be
available. The plane correction model includes four parameters
and horizontal adjustment. The elevation fitting method
includes weighted average, plane fitting, surface fitting and
vertical adjustment. Usually, if the operating range is very wide,
seven parameters are needed to meet the accuracy
requirements of all control points. If the operating range is
relatively small, plane correction can usually achieve the
corresponding accuracy.

After configuring the calculation conditions, click [Calculate] to
display the calculation results of the conversion parameters
and the residuals of each control point, as shown in Figure
3.12-6. After calculating the conversion parameters, you can
export the calculation report for project review. If the
conversion parameters are qualified, apply the parameters to

the project and you can perform the surveying work normally.
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Click [Project]-> [Calibrate Point], as shown in Figure 3.13-1. In
actual application, GNSS equipment obtains high-precision
position by combining differential data of base station with
solution. Here we know the coordinate position of base station.
In fact, the high-precision position output by GNSS equipment is
the relative position of base station. In actual application, in
addition to some users using differential data of CORS
reference station, there are also quite a few users using
differential data of base station transmitted by their own GNSS
equipment. When transmitting differential data by building their
own stations, a project may involve starting base station
multiple times. When initiating the base station, the starting
position and starting coordinates of base station may change,
and the starting coordinates may not be correct. In the absence
of calibration, the coordinates of rover obtained by using these
base station differentials may be wrong (at the same location,
the coordinates measured by previous differential data are
different from the coordinates obtained by new differential
data). Therefore, when the rover receives new base station
differential data for surveying, it needs to perform points
calibration so that the coordinates obtained by software match
the coordinates obtained by connecting to the last base station.
After the starting coordinates or starting position of the base
station changes, a known position needs to be used to calibrate
the coordinates correctly.

Click [Base Point Calibration], as shown in Figure 3.13-2, and
click B to select a known point in the coordinate point library
(use the coordinates measured by the base station at a certain

location last time). Then click [Calculate] and apply.

Click [ Marker Point Calibration], as shown in Figure 3.13-3, and
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click g5 to select a known point in the coordinate point library
(use the coordinates measured by the base station at a certain
location last time). Then place the GNSS device at the location
of the known point. Click [&] to measure a new positioning point,
and calculate the deviation value. Click [Apply]l, and the
coordinates received by the software will match the
coordinates measured last time.

The base station coordinates change and remind you whether
to recalibrate. If the base station coordinates change when
receiving the differential signal from the self-built base station,
it means that the points calibration of base station is required
and needs to be re-calibrated.

Note: The CORS reference station is a long-term operating
reference station whose position and startup coordinates will
not change. If the differential data of the CORS reference
station is used, the received coordinates may change, the
obtained coordinates are still correct and no translation
calibration is required.

Calibrate Point

Calibrate Point

Base Point Calibration y Known Paint Coordinates

Narth 2563014.288
Marker Point Calibration ah [ 2565014.283 J ot [ ]
East | 441794.819 | East | 441794.819 |
dX [0 |
- Height 18121 Height 18121
T e [® ] e [wm 1
dH 0 I — St a—
| J Latitude [ 23°09'54 484426 ] Latitude [ 23°09'53.953812 ]
Longitude | 13°25'51.930324 | Longitude | n3°25'52998348" |
Altitude [ 56.624 i Altitude [ 30194 ]
Antenna Om,Height to phase -
Parameters center * e
Shift dX [ 91.595 ]
Shift dx | 75.27 ] Shift dY | 19.534 J
Shift dY | 49913 | SnIEE Gk | 12,073 |
Shift dZ | -38.503 |

Figure 3.13-1 Figure 3.13-2 Figure 3.13-3
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Click [Project]-> [ Points Database), as shown in Figure 3.14- 1.
Here you can view and manage the point data in the project,
including adding, editing, deleting, and importing.

Click the upper right corner , @as shown in Figure 3.14-2 , to
switch the display style of point information.

Click [Add], as shown in Figure 3.14-3, to manually enter the
point name, code and corresponding coordinates;

Click [Import], as shown in Figure 3.14-4, select the file format of
the point data to be imported, and then select the data file to
complete the data import.

Select the coordinate point and click [Edit], as shown in Figure
3.14-5, you can edit and modify the name and code of the

coordinate point;
Click the upper right corner “y* , as shown in Figure 3.14-6 , to
filter the point type.

Click the upper right corner and an operation pop-up will
appear, as shown in Figure 3.14-1. You can perform batch
deletion, data statistics, sorting and other functions as needed.
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&, points
Statistics
¥ ] MNorth g
ame ort East Tirne Sort ( I

B p14 2563014.288 441794.8 Ascendina) iy
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Figure 3.14-1

File Format [ Cassformatldat) |
[Namel.(Codel [East](Northl, iHeight
Propertv tvpe | Input point W |

Cass format(.dat)

Geodetic coordinates
format{.csvidatltxt)

Local Coordinatel csvidatltxt)

p14 [PPK Point]
N: 2563014.288

E: 441794.823
High: 16.34

p13 [Control point
N: 2563014.287

E: 441794.822
High: 16.342

p12 [Survey point
M: 2563014.288
E: 441794.82
High: 16.336

p11|Survey point|
N: 2563014.289

E: 441794.82
High: 18.129

p10 [input point|
N: 2563003.172
E: 441718.554
High: 18.248

IMPORT EXPORT ADD

Figure 3.14-2

Point Library
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Solution Status:
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Figure 3.14-3
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format(.kml) i
GoogleEarth kmz file L - _
@ Delete Control point

format(.kmz)
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Click [Project]-> [ Export File], as shown in Figure 3.15-1, and
select the type, file format, and angle format of the exported
data as needed. Click [ Format Manager], as shown in Figure
3.15-2, select the file format of the data to be exported, and
click [OK]. Click [User-defined Format], as shown in Figure
3.15-3, and you can manually create and edit the file format of
the exported data.

Export File <« Export File Manage € User-defined format
Select data file | test.SDA : l # Survey point data formatl.csv) 1 test
. ) Field delimiter: , Extension name: dat
Export Road Cross-section ¥ Survey point data format{.xls) ~ [Mamel], [Latitude] [Longitude], [Altitude][N. ..
File Format Survey point data P ‘
format(.csv) ¥ Cass formatl.dat)

[Name] [Codel, [Latitude]. [Longitude] [Altitude]

[Morth], [East] [Height], [Antenna Height], [Original & Local Coordiratal.dat)

Latitude] [Original Longitude], [Original Altitude],

[Station Correction x] [Station Correction y], [Station

Correction hl.[Solution Status], [Used satellites], ¥ Geodetic coordinates format!.dat)
[Tracked satellites].[PDOP],[HRMS), [VRMS] [AGE],

[Local time] [UTC time] [Base 1D],[Base Latitude], [Base

Lengitude] [Base Altitude] [Base_Distance] [Inclination AutoCAD formatl.dxf)

correction] [Pitch] [Roll] [¥aw], [Target] [Mileage]

[OHfset], [Elevation diff.]

GoogleEarth kmi file format{.kml)

Angle format dd®mm’ss.ssss”

GoogleEarth kmz file format(.kmz)
Custom format

Track file format{.gpx)

Format Manager

DOL file formatl.csvl

DOL file formati.html)

METCAD formati.ncn)

FXY filel.pxy

Carlson coordinate filel.crd)

.:-::.Elr:l:t F"” -:I ::: i

Figure 3.15-1 Figure 3.15-2 Figure 3.15-3

Click [Device]-> [Device Information], as shown in Figure 3.16,
to view basic information such as the GNSS device's working
mode, device serial number, Firmware Version, Battery Power,
expiry date, Satellites System, Antenna Parameters, etc.

6

Details

Basic Information

| Warking Mode Rover
Device Serial no W53526864000005
Firmware T86-FMW3.1.480.2312.1
Version 848
g:;;i?;k Phone Internet
Battery Power 60%
Expiry date 20240125
IMEL 86581805184/5/5

I

Satellites System

Enable GPS Enable
. .Enable BEIDOU Enable
Enable
_ GLONASS i
Enable GALILED Enable

I

Antenna Parameters

Antenna Type T86-K5TI0
Radius Omm
SHMP Offset Omm
L1 Offset Omm
L2 Offset Omm

Ok

I

Figure 3.16

Click [Device] -> [Device Activation], as shown in Figure 4.1, to
view the device serial number and expiry date. If the GNSS
device has expired, you can obtain the registration code from
the dealer and authorize the device here.

62



— Device Activation

Activation Information

Device Serial no | Z32356841004949 |

Registration | A —— ]
Date 20402

Device Activation

Figure 4.1

Click [Project]-> [About Software], as shown in Figure 4.2-1, to
view the software version information and registration
authorization information.

Click [Check for new versions], if there is a new version, the new
version update information will pop up, click [Update] to update
the software to the latest version. If there is no new version, it
will prompt that it is already the latest version.

Click [Software Registration] to jump to the software
registration interface, as shown in Figure 4.2-2, to view the
activation ID and expiry date.

When you install the software for the first time, click [Online
Activation] to activate it for three months of free trial.

Click [Manual Code Activation], as shown in Figure 4.2-3, enter
the authorization code here or scan the QR code of the

authorization code to activate the software.

If you need to replace a new controller, you can click [Transfer
activation code] in the old controller, then enter the software
registration of the new controller and enter the transferred
activation code to activate the software.

About Software <« Software registration e Software registration
Activation information P r 1
Activation informatior Enter-activation code —
Activation ID |5FC4D2DBD‘?C?4CBE |
* h’:nar&r activation code X
' Expiry date [2()24-2-28 | T
hereFix ¥0.0,20231212,1621 alpha 1 2 3 A B
Copy ID - L A . A
| $
4 5 ¢ | € | D
Software expiration date; 2024-2-28 - 4+ + ’
SphereFix Navigation Co., Ltd 7 g8 g E E
contact@spherefixgnss.com | |
www.spherefixgnss.com I
All rights reserved € 0 | Back
Activation options
Online activation (reguires internet)
Check for new versions Manual code activation [requires internet)
Software registration Transfer activation code (requires internet)
Figure 4.2-1 Figure 4.2-2 Figure 4.2-3

SP35Pro is equipped with a 1.5 Watt digital radio that supports
integrated transmission and reception. Users can choose three
power levels: low power (0.5W) and high power (1.5W).

Note: Each time you set the data link to the built-in radio, you
need to install the radio antenna in advance. Please open the
UHF radio cover on the top of the hood and then install it.
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5.1 Radio Protocol

The device currently supports the following 12 radio protocols,
which you can adjust it according to your needs.

The device has 16 default channel frequencies, and the
frequency of each channel supports custom configuration

[ TRIMTALK-9600

.

CSS-11000
CSS-12000
CSS-15000
CSS-18000
SATEL-19200
SATEL-9600
SOUTH-19200
SOUTH-9600
TRANSEOT-9600
TRIMMK3-19200
TRIMTALK-4800

Crovmcoen
5.2 Default Channel Frequency

8 466.625
9 463.375
10 464.375
11 465.375
12 466.375
13 463.875
14 464.875
15 465.875
16 466.875

modification.
Aisle Frequency/MHz
1 463.125
2 464.125
3 465.125
4 466.125
5 463.625
6 464.625
7 465.625
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6.Specifications

Voice Swpot -
: b h : s . Support ARreal scene stakeout |
HARDWARE SYSTEM ' ARM Cortex-A7 - ' Sensor Size: 1/2.8 inch
0s Linux o  Apetwerf2s
| GPS . L1C/A, L1C, L2P(Y), L2C, L5 i i . Pixel:1920+1080
GloNASS w2l SYSTEM | SAg ol 61 T BB |
BDS . BILB2,B3L,BICE2BB ! supportPPP-B2b e
__ﬁf?«_l._l_ljiﬁ __________________ { El,E5a,ESb,E6 ! Support PPP-E6 i | Support Photogrammetry i
iQzss i2s . Support SBAS i . SensorSize:1/2.6inch |
i sBAS o L " FocalDistance: 327mm |
. NaVIC(IRNSS) s - Requires the latest Come Y Apenuref2s
| SRSRR RN — (T (Tvare support i LPREERIIOO)
Channel . 1408 channels | . \ Angle of view: 83*72*51 |
| Dataformat | NMEA-018 § | {Distortion: <0.5% TTTTTTtTTT i
"tia}}éi:ﬁb}i'|}F'd'#}ﬁfdéal'}"ﬁ%éﬁé_i """""""""""""""""""""""""""""""" . TTTEEE Battery ?weanumthzs
' Dataupdate frequency | <20Hz BATTERY | BatteryEndurance | More than 16 hours(Typical, Rover, GSM) Jg'fg';j'”
RecaptureTimeﬂs | Charge {"éh';iﬁnb'ﬁ'u?éé'ﬁﬁ'iis%féidsﬁﬁéﬁé&}éﬁ """"""""" -
. Cold Boot :405 'WurklngTemperature3[)C~+65° ------------------------------------------------- 1 ........
.'ﬁFii%iﬁ?%{é'}%éf'?%@fﬁr}i%ﬁﬁifﬁ%fi@ﬁsﬁffﬁffﬁffﬁffﬁﬁﬁfffffﬁﬁffﬁfﬁffﬁffﬁfﬁfiffj ENVIRONMENT! SI0720¢ Temperature | -40°C~8S°C
Internal noise level <1mm | Shock Resistant to 2m drop with pole at room temperature
 Phase CenterOffset | <26mm e Protection iWPe8
"""""""""" SngleRMS) | Horsontal 1.5 Verteal o T  Material " Magenesium alloy main body +ABS/PC plastic top cover
EDGPS(RMS} " Horizontal: 0.4m; Vertical: 0.8m PHYSICAL EDmensmn(mm) . ®134mm*6mm
(RTKRMS) | Horizontal: #8mm+1ppm); Vertical +(15mm+1ppm) |  Weight(q) | <077kg T
Trmeﬁceuraw(RMS}mﬂs

, Horizontal: +(2.5mm+1ppm); | A Manufacturers may update parameters at any time, please refer to the latest product information.
POSITI ON]NG Static Accuracy(RMS) Wetticak +{5mm+1ppm) :

ACCURACY e |

. Tilt compensation “Dem
Accuracy (within 60°) :
AR Stakeout | Horizontal: +(8mm+1ppm); Vertical: +(15mm+1ppm) |
'ﬁ;u‘t;;;g;g.',ﬁ'ram """" ' Typical 2~4cm, measuring distance 2~15m |
""""""""""""" Bluetooth | BReEDReBLE
NFC_ Surpport '
CWIF % g0211b/g/n/ac |
' _LTE FDD: B1/2/3/4/5/7/8/12/13/18/19/20/25/26/28 |
Network . LTE TDD: B38/39/40/41 WCDMA: B1/2/4/5/6/8/19 !
SYSTEM : . GSM:B2/3/5/8 j
: . _Transceiver station Frequency:410~470MHz
' Data Radio . Power: 0.5W/1.5W _ Air baud rate: 4800, 9600, 19200
| _Protocol: TRIMTALK, TRIMMK3, SOUTH, TRANSEOT, !
_____________________________ SATELLORA
Sturage 8GB
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