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1. SP35Se Overview

SP35Se is a multifunctional GNSS receiver with Linux operating
system that supports receiving all satellite signals. The new
generation measurement engine supports tilt surveying and has
built-in 4G full network communication, Bluetooth, WIFI and
1.5W LoRa radio. The transmission distance in open areas can
reach 16km. Combined with a lightweight and portable design, it
makes your surveying and mapping work more intelligent and
efficient.
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1.1 Appearance
SP35Se is as follows:

UHF Antenna Interface
Bellmouth

Indicator Light

SIM Card Slot

Projects Function Function or status

Brief press for 1s to display the battery level;
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
positioning state;

\ 7 Satellite lights when not searching for satellites, the light goes out;
\* , Static mode: flashes at intervals based on the sampling
o | frequency.

Rover mode: Blink when receiving differential data;

Differential Light Base mode: Blink when sending differential data.

USB Interface Type-C interface, supports PD fast charging up
to 33W, please refer to 1.5.

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

UHF Antenna Interface SR

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

Professional ultra-wide-angle camera which
AR Camera _ : -
provides high-definition real-scene stakeout.
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Press the power button for one second when the device is off;
and the battery level can be informed based on the quantity of
lights on.

Indicator Light Battery Level
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1.0 Power Un ana UIr

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 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.
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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.

\:F T4V, -_E‘.'-"'": i

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 10.10.10.10.
The interface is shown in Figure 2.

ws4246261012607 OS5 Status Register Info
Oualiy  Mone o SN W54346861012607
Diitf G Kodiat SPI55e
Lomgitude 000000000° g = 0.0000m Registiation

Serial : .

number Name Model Quantity Picture Remark
1 Geodetic GNSS Receiver SP35Se 1 a 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
s _
5 Base connector BB0O031 1 1 Optional
6 Height measuring film BB0O039 1 \ Optional
7 SP35Se yellow PP box packaging 1 v‘i" Standard
"II ¢

8 30cm extension rod (yellow) BB0036 T \ Optional
9 5V/2V USB Power Adapter CG0003 1 ’ Standard
10 USB 3.0 Type-c data cable L0602-2 1 ( S-F Standard
11 Controller (5.45 inches) C100T 1 Optional
12 P9N controller bracket BB0037 1 Optional
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Latitisde

O00000000° o = (0000 Code

91 2AZFAROEBSECSE

Marker Ellipsoid pirati te 202 50805
(OO0 0000- 00905 = - 00905%m
Hasight Funicticaality el
& Skypl
POOP 0.00 Scheme | None
HDOP 0.00 Exception MNaon
herhiar
HAMSE  0.0000m E = ; T,
-E.: .-..-_...!_.__!I.: on -.r LI—__..-.: i_:'!_.':_'j""..;
£ Mode Config VAMSE  0.0000m —
Retstatbomn vID ML [ LT
o ——————
Working Mode
=l Hep . i
Working Mode Base Mo
Base Mode Repeat
=
Station Mame WhHAI46861012607

Ebew Cutoff 10

© 30Es
Guangzhou Spherefi Navigation P Threshold 30000
Car, Lt
Station [0 [
Diff Type ATCMEZ
Data Link External Radio
Baudrate 115200
HFF Stream Bfs B

Figure 2

(D GNSS Status: Time, Quality, Latitude, Longitude, Height,
Satellite.

2) 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.

W54346861012607 GMSS Status Register Info
Cualiay Mone NONE SN WL ZAGSE 101 2607
Eitf 0 hebncded SPasSe
Lomgitude 0.00000000" o = (L0000m Registration
A12AZFACERSELSE
Latitide  0.00000000° o = GOKMM Code
Marker Ellipsokd Explration Date 2025-08-05
D000+ Dui000-0.0905 =-0uE805m
Functicnalisy 00
& I
POOP .00 Scheme Mone
HOoP .00 Exception Mone
1 Diebug
HESASE | 0.0000m 5 B - p— —
o L1 ResevConfipn W Clean Storage |
Mide Contlg VRMSE  CLODGam il e ——
Retstation T _LLE:E_.LJ'._
rsLor
Warking Maode
= R
= ‘Working Mode Base Mode
I epeat
= Base Mode Heprat
Station Mamoe WhaAl4a861071 2507
Ebev Cutoff 10
axpyrighl @ 2025
Guangzhou Sphenefin Navigaton PP Threshold 20000
wehnolagy Co. Lid
Ltation 1D fi
Diff Type  BTCM32
Crata Link External Radio
Baudrate 115200
Dff Stream 0 8fs OB
)| P~y FE ™ ) -._ T e allf T lal o
Z Levie rifil | Wl &

@D Device Info:

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

W54346861012607 GN55 Status Register Info
Quality None rosE SN WEASARES 101 2600
G 0 Model:  5P355e
Longitude 0000000007 o = Qu00M0m Reghstration
U1 2AZFASDEBSESAE
Latitude 00000 @ = 00000m Codle
i ek Marker Elipsaid r 2025:0
00000 4 GO (B0 = - (U005
ght {0
& Skewpl
POOP 0.00 b P

Figure 2.2-1

(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.

W54256261000012 Crevice Info

N WEA2S6E6T100007 2 Feature SOV zmRT +BPggiiA
i Handware L1 O0AGAKIM I N 52TDR2 Product Drate 2024-06-19
GMSS Type LR Brard SphereFix
GMSE Sh MOZZA1Z23804508 hodel SP30 Pro
GMN55 Hardware 2310415000005 Bowrd SN &1 000000
IME] BETIZ00629022TT Board? SM 00021 1.0002.01.02

System Version

System 2.39.2406.79
Lir Version 31848 Frl Jun 14 18:36:271 C5T 2024

GMNES R 10BuBdT 1833

B Hrinote Ascldancs NS HZ BZ.2 AT.9 0&]Tdf5293a050c5a20fe
Radia R, 2, CO030,00,00
B File Flrmwiare 25672408 2255
bt © 2024 i
o S plus AT A
Ppkodg: Ltel

Figure 2.2-2
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The skyplot mainly shows the satellite trajectory satellite status
map. For example, Trace, Name, Health, Elev, Azim, as shown
below:
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W54256861000012

B System View
F  Device Firmware
L= Drata Strearm

Ty
LE2

Made Config

=) Othess Config

=l Remote Assistance

Copyright € 2003 - 2024
Gurangzhou Spheretic Navigaton

fechrodogy Co., Lid
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Figure 2.3

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

W54256861000012

S System View

£ Device Firmmwae

& Skyplot

) Mode Config

IE?'__i Others Config

E Remote Assistance

Copyinght € 2003 - 20024,
Guangzhou Spherelin Navigation
Techmofocy Cal, Ltd

For example:
1. Message Text:

Data Stream

Config

Data: Nope «| Level of Detail: Q@‘;"F Ml Detall Mo fitter - la_:
= SX,

pate I -

GMNSS COM2
GMNSS COM3
hMessage Teut
.'\.h_—ss.pug' Duit
Fiftered Cff
Mbessage Faw
Message PP
hessage Static
5 Debiug
Nirip Client
ALink

socket 1
Socket 2
Socket 3
Socket 4
Socket §

WIF| Diff
Biuetooth Fa
Bluetooth DNff

Figure 2.4-1

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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W54256861000012  Data Stream

Config

o System View . —
Data:| mescage Tewt )  Level of Detail: @RS Mormal | Detail Mo fikter "

= Device Firmware Data

J;.'- Shyplot 11 BGREREA, 31712040, 1309 S0aEGEST N, T1325 BE438340 £, 2, 30 8. 7,21 307 M, ~-6.7210, M, 8k, 1134%47

T: POPGLA,S1TEI &0, 2300 SE0LE2S7, N, 11325 . BBA003%86 . E, 3, 52,8.7,21. 3134 M, ~E. 7220, 1,81 , 1154 " 4%

v - Data Stream ¥ OPGON, BT TEL 8, TR, SOREEETE, N, L1325, MR NRASY 3 N LT I RIS N, B e M, 81, 11 s s
1 L3 a1 W i ! 2
& Mode Confic 5 SEOEAE, SI1TIT. 00, 300 0ASE00I, N, VIS5 BEAARS 30,E, 0, 30,007, 21 - THIA N, <6 7200, M, 62, 1154746
B A 16, 0
(=) Bthers Config o
3, 8.7 %
B Remote Assistance " .
0 o 18,15 R

W Fie

24 EOPGGA BOETIA . M, 2300 R TR0, N, 11705 RR4IRE14 B2, 32,807, 20 3114 M, -6, TN, N, 82, 1558745
13:. ROPGGEA G171 58, 2300 . H0aaTasd, N, 11325 BSR3a3 748 F, 2, 32,8 T, 1. 3007 M, -6 7 26 M 82, 15448
I4: BOPGOAO31T13.68,2309, 90047947 N, 11325 B2E38882  F,2,32,0.7,21 3115, M, ~6. 7220, 1,82, 1254%50

15 BOPGGA, @31T13.88, 2380, 048021 , N, 11325 . BEe5al e, B2 32,807, 31, F1Z1 (A, - 6. 7108 M, B0, 114

Figure 2.4-2

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

Data Stream -

W54256861000012

Config

s o 1) ¥
! System Wiew Datac  pMessage Raw v Level of Detail: 7{:{"-“!']'4'1& | mNormal | Detai Mo filter ¥ Cleas
s

(2)  Device Frmwsne izebe

- 233: blnary: Elze= 28 tlee-3904-09-27 09:15:07.080/150 1d- 952 ATHICP
& Skyplot

RI51 binary: size= I8 Time=2024-29-27 09115100 809,050 dd= IS ATEIOP

#= Data Stream

4201 binsry:r sdre=6E52 time<2B04-05-27 09115:08. 8000168 dd= 43.RANGE mmoontalSE

{1 Mode Config b e 4. time L] #2118 B ] el
AZE; binsry: siresfbSl time=20Rd-i- 27 00118 00, R 180 i 41, HAMIE amount=E52
E.' (ithers Config ATa; binary: sitem 3B time=Uo0d-89-27 09 15 18, GO0 160, fd= 253 RTRDOP

430 Binkrye Bifee T3 Cise-0S04 00007 004010 000 160 fdm ST ESTPOS Gy akASEAS
=l Remote Assistance 431 Binkry: siZi= 44 Chwe=2004-99-27 09:15:19808/168 ld= 05, BESTUEL type-DOPPLER WELDCTTY
AZH: Binaryi iTe- 43 tlme-E04-09-37 05112710900/ 168 Ld- 102 TIME ce-1
333: binary: size=5682 time=2B04:85-37 85:18i10.868/168 id= 43 RANGE Emount=15Z
a34: binmry: Sifae 13 tlmes2pEd-09-27 00:18:11.000)/ 160 1d= 051 ATENCE

A%51 biraryi sire=06E52 Time=2P08-05-27 89:18:110.808 068 dd= 4ZA8MCE smoant=I52

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 w  Level of Detai: I Mormal | Detail hia filter "
E:EJ

SHl: rEca¥ cmsg=1118 025 Mo lere=130 a0 lor=8 Dine=dyy 5 600 30000

FEcAT :mEg=L134 DS M lens754 stationed cleesday 5 09:75:00.000
System View
maE=1124 . 505 Moa lerm3ls statior=R: tine=dyy 5 G035 00 003
riemd :meg=1124. 805 M5 it 36 statioee=n clae=day 5 6070068, 690 end

2} Device Firrmware
B . ! re=day B LR
i i ne danede i ¢ 5 B:TEEL 630

& Skyplot
£ [ 5 } 151 1 1 B R R
3 it " E114- 905 _RaAs t i i TR O L 6D
Diata Stream

L E=112 } 1 = R B
@ Maode Config s L boans naw ] 1 ime o 11 . 69
53 & % § 1 s i = T s ] A
=) | Oiters Config 53}; ¢hend cmag=l074. GRS S lere]53 statioeed cinesdey 5 0000002080
53 5 b ekl 1 ime ¥ e
=l Remote Assistance 5541 rhchd sbp-iRU4. G NP dencisi stationed thme ey 5 G9:06¢82.000
5% a3 1 b 1 = IR G
@ File - e = 1 : o e .
53 A 1 1 - G R R 0
= m }. @0 t 1 -1 e ey B = !

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:

oI i ! e
W54256861000012 Data:  Message Statl »  Level of Detail BEGRTEEE  fomma retall Mo fifeer ~ ean
i lminl
;o rhomd ipepelldV A0S MEMT  lens a8 staticnel tisecday 5 09:28c4H 000 and
rtonf - cmsg=1od? HEM ati ime=rg & thiEn
= Systern View
T rton? psg=Iem) . GLD MEM = menda i B8
t IMEELlEFETLGAL ME P st imesday 5 & 43 .28
& Device Flrmware
03 tmsg-1017 G5 S5 En stat n 0538049 eed
. 3 t rsgel 805 n=t8d sta B timesday 5 93:28:45 08
& Skypiot
§ T . 4 memday 5 00:30:40 008
3 1 i | T 1 O = T AT B
Liata Stream by = = ¥
ma =B85 HEF PHESE 5 A5 s ¥
ey - Tal: rremd cnsgalB33.8E0V ANT 7
] hode Config Lo rhond smsg % o B
m3 o TEES G B | B
(=) Others Config Tal: rrtomd cmegpel@FP GRS PEMT - lene2d? stetionsd timesday 50000050000
nl Cmspe] B tat RETEaY eagh i
El femote Assistance FaS: rtomd msgelEOYOGAL MY lenu237 stetionsd timesday 5o09:3E050.090
& 65 rmsg=1117 .25 ME stati 8 e
= Fle N3 ;nsgal1Z7 T negPl Statione: tinesday 5 099:D8:50,000
7EE: rtond asge=1127.805 MEM7 len=459 statipn=8 tlmo-day 5 83:38:50. 868
2 Bag: =k 7 = & t mi=day 5 B8 Lt s

Figure 2.4-5

5 f = s ™ = A s
r nwWiiirsirfnc | 'aliebdFa
i WwEL SR B ?.""'- ] 1T | i |
- W WP Sl b Yl 1 N N

(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.

wsdzsessiooomz  Mode Config
Working Mode
= i e e ) ST
Cystem View (Wl Rover Modi | Static Mode
& Device Flomwane Slation Mame.  We42Sa861000012
S Elev Cutoff: 5 Degree
Diff Age Max:. g0 Second
v [Fata Stream
Height Type: Phase hi
:'- Maode Conftig
Antenna Helght goeoo hteter
(=) Others Config
Recard:  Enahbile ¥
= Remote Assistance
PPK; Disable w | not affect by Record
& File Data Link
et Linde: Mo Data Link -
il

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.

wsa2s6861000012  Mode Config
Working Mode
Lt - System View Wode: Rower Mode [o=CON  Static Mode
(2 [revice Firmware Station Mame | WE42SERR 1000012
& Skyplot Elev Cutoff: | g Dregree
Statien ID¢ - p
#= Data Stream
POOF Threshold: 3.0
7 Mede Config
Dfff Type: BTCM3Z -
(=} ‘Othess Config
Base Mode: Auto w
El Remote Assistance
Helght Type: Phase v
- E
Antenna Hefghtt | 0900 Mater
Record: Enabie -
Diata 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 Config

Working Mode

Sample lnferval H
Height Type: Phage
Ohers G
Antenna Height | poso0 Mieter
=l Remote A
Record Enab

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: MNo Data Link v |
Mo Data Link
Bluetooth
wifi

Built-in Network

External Radio

Built-in Radio
¥Link
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.

g =2 & !
F B 8

™ F = s P =N e
F, a M EBiIral=~1 gl " T IM

g [} TEBEE R I' T
o WOl Y
il

(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.

ws4256861000012  iF

Wik Disabie 'f?j}] Station

591N WS425AB6 1000012

| ewlce Firmmwr P
. Empty or Length not less than 8
i piot
Dat m
Others
L) Mode I
& LITEC+08:00 v
Volce: B k
=R Basist
IARE
-
Figure 2.6-1
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@2) Others : Time Zone, Voice.

Others

Time Zone; UTC+08:00 v

Voice: 4 Enable

Figure 2.6-2

/ Remote Assistance
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.

ws4zses61000012  LXVPN

I T
Et HizZ H
R HN Enab
E f Has
& gt 0 het
detwrh
La SEFEArm
FLErman
(3 Mode Config
il
Dibérs Config
JiRair e
State
2 Fil
- 5 Crisal

P Achdress

Figure 2.7
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File management can delete and download data of each

channel in batches , as shown below:

Ws4256861000012 1€
i AN
Sysbem
202480527
) Dy W
& tkyplot

A= [ata Stream

F  Muode Config

Figure 2.8

P o
T 1
v w4
e

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
e File Marme Skze Time Madified Operation
L.h W54256861 000012-0071.2l0g i27.97 kB 2024-08-2T 173150
|___ Wh4256861 00001 2-0070.20g 7073 kB 20@4-03-27 155736
Device Firmware |—h' WEA2EEEETH00012-0069. Zlog 64,53 kB 2024 08-2T 151™35
Faatue F'E WEH2EG861 00001 2-0068.20g 20440 kB 2004-00-27 151512
™ wi4z5ea61000012-0067 ziog 47765 KE I024-00-2T 144334
Marker I L] W52 EGE0 T 00T 20 (T e a5 kB 200027 o R
it |'h WhA2S6867 00001 2-0066.210g B16.24 kB 2024-09-26 18:10:23
Gth | el
|_h: WA SEEGT RO 2-0065 Zog 284,43 kB 2024-0-25 182529
Schemn :
ft‘- WEAZEE86 100001 2-0064. 2log 4,05 kB 2024-00-2% (WSS T
Log
-
| B WEA2EHE01 (0001 2-0063, 200 BE9.33 kB 202A-0r0- 25 (001 5
Q@ s i N WS4ZS6EE1000012 -Dad 2og 27255 kB 20da-5-244 G150
E: W54 2GEEE 100001 2-0067 Hog 164.96 kB 2024-05-23 142435
G Metwork
: WES256E5 100001 2-0060.d0g BB.51 kB 2024-09-20 2kZ330
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L] W54256851000012-005%.2lug 16,00 kB 20:24-05-20 18:02:53
Part D Wh4256861 00001 2-0058.20g 114.94 kB 20240020 11554

B ssaranrsacd anane s mnen

Figure 2.9
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2.10 \

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

HMEA ASCH
= Device
| GPOCHR: Mone o BESTROISA; Mine W
m GPGGA: 5 Mz o DEVST; Mone w
Sheyphut
GPGEA; | Hz v GPEAL: Mo -
GMNGS System
GPGAT: - v RE
GNSS Config GG 1 Hz OF5Al Mone W
Message Toxt GPGEY: Mome kY GPSMR: Mone A
Diata Stream GPRMC: KEciia - NS ARST: Mone w
Message DiffFRaw . 3
GPVTG Mone w INSCALL: Mome w
INE
GPZIA Maome “ IMNS.GNES: Mone 4 4
i Metwork
S LA Mone "
% Storage KSXT: Mone ¥
-"'_. Data Port LASER: Mone -
Figure 2.10

The following are the formats of several common message text:

GPGGA | SGPGGA<15,<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

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

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

285 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:

<G> 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)

<G> | Altitude (- 9999.9~99999.9)
<10> | Height of earth ellipsoid relative to geoid
<11> Differential time (the number of seconds since the last differential signal was
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><3><3>,<3>,<3>,<4><5> <6>*hh
<> Mode, M=manual, A=automatic
<?2> Positioning type, 1=no positioning, 2=2D positioning, 3=3D positioning
i 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
<4> | 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)
4 PRN code (pseudo-random noise code) (01~32, the previous 0 will also be
=R 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)
75 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.

ws4zses61000012 | Channel Config
=il | cuoz | | cuos CHO4 | CHOS
= ! .
) Fystenrs View CHO Enable
2= [evice Drat Messaoge Haw
q GRS s Period, Sinagle File
Name: | SITE-CH-yyyyMbdd -hhmimss
HE Network - i
Storage Status
1. The time in Al name is comverted from GPS time directly,
Data Config Assurme G5 leap second js 18, Time Zone offset s +08:00, Then D000 T8 means 08:00:00 of koadcal lime,
2. Koy words in file name
FIP Upload ¥y == year
MM == month, 0112
Eile: dd == day, 0131
hh == howr, 023
im == minute, (0~50
it Drata Podt 5 =z sgcond, 00~5%
Dy == day of year, 000360
b == hour, a~x, 0 whan one file per day
&M =3 SN

13 - e,
Guanazhow Soh=rshy - CITE = w blzrlror Kama

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-hhmmess
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

e

* dev
RINEX2.10
RINEX2.11
RINEX3.02
RINEX3.03
RINEX3.04
RINEX3.05
RINEX3.05 (.D)
RINEX3.05 (.gz)



File name naming rules:

Assume GPS leap second is 18, Time
Zone offset is +08:00, Then 00:00:18
means 08:00:00 of local lime.

1.The time in file nameis
converted from GPS time directly.

2.Key words in file name

yyyy => year DOY => day of year, 000~366

hour, a~x,

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 SSS8 => 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.

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, CHOS5 will also be automatically cond
by default to store post positioning data, as shown in the
following.

ws42s6861000012 | | Storage Status

Channed Data Mame Size

Figure 2.12-2

2. Base (CHO02)

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, CHOS5 will also be automatically cond
by default to store location post-processing data, as shown in
the following.

wsazseaeiooo01z | Storage Status

General

Figure 2.12-3
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3. Static (CHO03)

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: 4,000 GB
B Occupy: 48125 ME

= D
Free: 23,953 GB
Wirite Speed: 23.85 kiifs
@ G
File List
B M k Channel Data Mame Size
CHO3 hbeszage Static 0012-03-20240027-100031.gnss. 604 &8
CHO% Metsage Static D 2-03-202408 _ 031 s index G4 H

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.

ws4256861000012 | StOrage Status
General
System
Capacity: 24,000 GR
B Occupy: 51,700 MB
- ¥
Fres: 23950 GB
Write Speed: 1290 kB/s
Q@ Ghss
File List
Bl - Meetwirk ’ Channel Data Hame Size
CHO1 Message Raw 001 2-01-20240927-100355.gnss 1002.02 kB
CH Muessage Rinw 002-01-202409 ... 355.gnssindex 2,33 kB
Storage Status WES2LABET100001 . 927-
C Bluetonth Maonitor 64,00 kB
100533 4t

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
O

Project Manager € Project Details Create Project

Proiect Path Internal Storage/ Basic Information Basic Information
J SphereFix/Project ; . .
— Project Name | | | Project Mame [ test J
remarks | || | remarks [ ‘
Sort by date E— : :
553123 Freespace | 49.27GB || | Freespace | 49.27GB ]
Date Created | 2023-12-20 16:45:57 | Coordinate system parameter
Job path rag ‘ Apply Project

— ' Job (Last »
Coordinate system parameter Project)20231220

Apply Project ]

Type r Local parameters ] Femplate [ ™ NONE ]

Template |_** NONE ** - |

Figure 3.2-1 Figure 3.2-2 Figure 3.2-3

€ Coordinate system parameter

Project Manager

[
Type | Local parameters i ] Project Path Internal f.-:-tc-ragef Project Path Internal Stﬂrage!
Coordinate ————— SphereFix/Project SphereFix/Project
| €6CS2000 ]
System stk ;

» Ellipsoid Parameter
Ellipsoid Mame: CGES2000 \ Sort by date = Sort by Name Sort by date  JT Sort by Name 2
Semimajor axis: A378137.0 :

T 298 2572221010

w» Projections Parameter

Projections Mode! Gauss Kruger

Projection band: 3 band
Central Meridian: E0°00'00"
False Morthing: O

False Easting: 500000
Scale Factor: 1

Prejection Hemght: O
Latitude of Origin: ND*00'00"

Seven-Parameter

Four-Parameter/Horizontal
Adinetrant

Vertical Control Parameter
Vertical Adjustment Parameter
Plane Grid Fita

Height Grid Correction File
Geopid File

Local Offsets

m

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.

Communication

: SP10/SP20/SP30/ SP10/SP20/5P30/
Device Type SP40 s Device Type SP4Q
Communication = Communication =
Mode [ Bluetooth ] Ky [ Bluetooth - ]

Paired Devices Paired Devices

Search Devices Search Devices
LILLA
Z33156861025069
Z33156861025457
ZEI245B410318538
Z33476861066%24
LESLIE
W53526864000005

Z32366B61004969

L4280 Serias

Z35156861025753

Z33216846004065

Figure 3.3-1 Figure 3.3-3

COM Debug

Device Type l Jﬂ“J Input Command [_ ]
Communication (= w0 Common | |
Mode l Lovstin Commands
Show debug
| [ save | eommand
Communication Rover Base only
e e || Only save GGA and GST
®) g WEBEZ6864000005 I
% @\ Ee et Baviiae $GPDOP,020038.00,1.5,0.71.8*4F
Static inspection  Pole calibration $GPSAU 3,1,4110,12,23,25,26,28,31,32,65,72.7!
Accuracy FGPSAUL3,2.41.168,169170,173,176,183,185,192,
$GPSAL,3,341,270,285 284,292 297" 64
= &
— #INPUT,DIFFERENCE,OK*45
Device Work Mode Device Settings HNPUT EFERENCE B i
Information Status i '
#INPUT,DIFFERENCE, OK 45
1
% Eg' #BESTPOSA, COM1,0,0.0,FINE, 2294,352857.0
B8850,36988,-6.722 WGS584,0.0039,0,.0047.0.
Restart Device Feature SGPVTG106.62,T,106.62 M,0.004,M.0.008 K ¢
Positioning Activation Activation $GPDOP.020039.001.5.0.71.8°4E

$GPSAU,3,1,4110,12,23,25,26,28,31,32,65,72,7¢
$GPSAU,3,2,41168,169,170,173,176,183,185,192,
$GPSAU,3,3,41,270,285,286,292,297" 66

#INPUT DIFFERENCE OK*45

Debug

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 lZ 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.
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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 Infoermation P 1 b Mame l r -
Cut-off angle [ 5 "] P 120778381 Port 6060 IP | 120.77.83.81
AGE 60 > | UserName  *  Password ****** &  Port | 2010

Record raw data . - User [ user

et | e | o | | e

Base Coordinates Change Alert 8L ) Pageword e

Data link [ Phone Internet !

Connect mode | NTRIP v |

MName [ b !

User [ ¥ l

Password [ . J

AA_Z32243660000
387

Figure 3.4-1 Figure 3.4-2 Figure 3.4-3
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Click [Device]-> [ Base], as shown in Figure 3.5-1. This function
is that the GNSS device acts as a base to send satellite
information data in a certain way and provide it to the mobile
station to receive it, providing it with high-precision solution
conditions. The host needs to set the startup condition
parameters, startup mode and data broadcast parameters as a
base.

Note: During the startup of the base station, the device is not

allowed to move, otherwise the coordinates calculated by the
rover will be wrong.

YIP_152500_TAIPUSI

MountPoint | RTCM32

YIP_Z210100_BAKESHU .
Phone internet access

- INTERNET)

Figure 3.4-5 Figure 3.4-6

YIP_210100_FAKU Y

YIP_210100_SHENYANG2

The start-up conditions include Base ID, Diff Mode, cut-off
angle, PDOP limit and other parameters. Click [Advanced], as
shown in Figure 3.5-2, to configure cut-off angle, PDOP limit and

| GET MOUNTF
ADVAMCED

Figure 3.4-4

£ Rover mode settings Set Radio Frequency &« Rover mode settings Other parameters. The differential data format inCIUdeS CMR,
Basic Information \ Channell [ 463125 ] SRsc ifofmasion RTD, RTC M23, RTCM 30, RTCMSZ, RTCM 33 and Other
Cut-off angle [ 10 > | Channel2 [f'_&d_lzl":' ] Cut-off angle | 10 ) ]
AGE [e0 T | AcE [eo > ) commonly used differential data encoding formats;
Record raw data ) Channeld [ 466125 ] Record raw data Th d . I d g d‘ : :
Base Coordinates Change Alert &) Channels [ 463 635 ] Base Coordinates Change Alert € Startup mode IncCiudes USlng Current coor [nates’ lnPUttlng
Data link | Internal Radio ] chamnete  [(as4.625 | Datalink | XUINK v ] Base coordinates, etc,, amongd which:
Channel L1 V] Channer | 465.625 | . L . -
Froqueney. [ 465128 | eme [ e | Operstor | l 1. Use Current coordinates: This means that the GNSS device
proecsl {4t | cremes  (assars ] L ‘ ‘ outputs differential broadcast data for the startup coordinates
SET RADIO FREQUENCY Channell0 [ 464.375 ] il \ l - ) ) |
| S— ] based on the current positioning value (with low accuracy);
Channell] | 465375 |
Stz { i L ]‘ 2. Input Base Coordinates: refers to the location where the user
Channell3 463.875
T——— | sets up the equipment. The user knows the coordinates of this
Channetts (465,875 l location in advance and uses this coordinate value as the
: starting coordinate to output differential broadcast data. Click |
Specify Base Stetion Coordinates] to enter the interface fo
Figure 3.4-7 Figure 3.4-8 Figure 3.4-9

setting base station coordinates, as shown in Figure 3.5-3. You
can click the measurement icon to measure a point in real
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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.

o
o

= Base mode settings

Base ID | 66

Start up mode
@ Use Current O Input Base
Coordinates Coordinates

(]

Base station parameters

Diff mode | RTCM32 v |

Record raw data

Data link [ Device Internet W ]

Name [ b v |
Base access [ RTCM322 ]
paint

Password [ ot ]

ADVANCED APPLY

Figure 3.5-1

Base mode settings

C} Use Current @ Input Base
Coordinates Coordinates

Latitude L 2T°09'53.954073" ]

Longitude [' i"- ' K r_. .c ‘:-.J o ]

Altitude [ 234687 ]

Coordinates

. BLH MEZ
e ® O
Antenna
Parameters

1.8m Pole Height 2

Base station parameters

Diff mode | RTCM32 v |

Record raw data

Data link | Internal Radio v ]
Channel K v |
Frequency [ 463375 ]
Protocol | Trimmark I v |
Power [ High v

SET RADIO FREQUENCY

Figure 3.5-3

Satellites System

Cut-off angle [ 10 > ]

PDOP limit | 3.0 > |

GPS
GLONASS
BEIDOU
GALILEO
SBAS &
Qzss

IRNSS

“

Figure 3.5-2

Base mode settings

Base ID [ 66 ]
O Use Current @ Input Base
Coaordinates Coordinates

North | 25629227744 |
East | 441774.9796 |
Height | 234687 |
?f;;dinates O BLH @ NEZ
:‘2::;’;% 1.8m,Pole Height >

Base station parameters

Diff mode [ RTCM32 ]

Record raw data

Data link | External Radio v ]

Baud Rate [ 115200 > ]

Figure 3.5-4



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.
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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 | 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 @ 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 | 2 |, 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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3.8 11t Survey
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 % 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 changesto (*) , as shown in
Figure 3.8-3, and then you can perform tilt survey.
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Click [Survey]-> [Point Stakeout] to enter the point stakeout
library interface, as shown in Figure 3.9-1. 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
3.9-2. 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 3.9-3.
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Click the icon i_} to enter the layout setting interface, as shown
in Figure 3.9-4, 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,
etc.

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 3.9-5, to stake out the
nearest point.

Click the icon ©,| , as shown in Figure 3.9-6, 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 3.9-3,
you can find the target point Pt 1 by walking 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 3.9-3, 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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Click [Project]->[Localization], as shown in Figure 3.10-1, 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. 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.

Click [Add], as shown in Figure 3.10-2, you can manually enter
the control point, or choose to import it from the coordinate
point library, as shown in Figure 3.10-3. In the control point list,
select the data item to modify, edit and delete the control point
parameters, as shown in Figure 3.10-4.

After editing the control point parameters, calculate the
conversion parameters for the control points. Click [Calculate
Method] to pop up the conversion parameter condition settings,
as shown in Figure 3.10-5. 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
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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
3.10-6. 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.

Localization [~] <« control point Points Database [+]
Calculate Horizontal co. Known Coordinates Stakeout point
Mode + Elev_co  Import - L
7 heme [ ] ee—————
Narth [ £REIGNSG] Mame North East Height
East | 4a716.32 | [F1p10 2563003172 441718.554 18.248 N
Height | 17.074 | |Eipy 2563061444 441676.895 18.892/ N

| p8 2563064214 441632.112 18.656 N;

Coordinates Geodetic = .
Type Coordinate ] (=P

2563148178 441558.261 19432 N

Latitude [ 23°09'53 95374" " pb 2563154.803 441670117 19.385 N

\.gngiiuile 32552998276 | |[LIp5 2563103,008 441789162 19.354 N

L |} i e —

. p4 2563014.288 441794.819 18121 N

Altitude | 30195

"1 p3 | 2562917758 441787.826 17.334 N

TR AT, lp2 2562936491 441707.220 16931 N

Wlp1 2562960967 441716.320 17.074 N

Use Vertical Control &)

Figure 3.10-1 Figure 3.10-2 Figure 3.10-3
48



£ . — o, § & B . fi="1 L] -
L [ = Fa = TRl = - h 5 B
,.":' } Fa 1S P "T ™ | ‘_-.I;.' =108 =k &

| wdllidle roOllt

Localization Localization Settings

Calculate Horizontal correction « Harizontal

Mod Elev_correction * Convert Method i / ipsoi . . . . . .
o IR | Eeveomcton | “Semimejorase Click [Project]-> [Calibrate Point], as shown in Figure 3.11-1. In
Horizont... . Mertical.. ='I| TR, ‘ Horizontal & — 22

e aaratens WS e | correction ;
] ol L UseVert,. Use | Model Adjustment

Coiieciion P actual application, GNSS equipment obtains high-precision

Projecti 4
EONEHIpr Gauss Kruger

|
"* UJE :ﬁ Ei::ﬁ?”:l : —— i M"" position by combining differential data of base station with
W B B s [ 7] oeeeion” solution. Here we know the coordinate position of base station.
ol L 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
rt ‘f_j“.*’“f‘f: station, there are also quite a few users using differential data of
”5*‘ base station transmitted by their own GNSS equipment. When

Original Easting 441723.457853 |

TS transmitting differential data by building their own stations, a
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FIgRrS3n:t Figure 3.160=3 Figure 3.10:5 coordinates of base station may change, and the starting
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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.
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Click [Base Point Calibration], as shown in Figure 3.11-2, 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 3.11-3, 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 [Applyl, 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

R North | 2563014.288 ] North | 2563014.288 ]
Marker Point Calibration i ; =
. East | 441794.819 | East | 441794.819 |
X Lo J
& o 7 Height [ 18321 ] Height | 18,121 ]
dH K |

Latitude l ,__.'s* f,. 25" ] Latitude [- 23709 53 9538127 __]
|

Longitude | 113°25'51.930324 | Longitude

Altitude [ s6.624 ] Altitude E ]

Antenna Om,Height to phase
Parameters center * =
Shift dX | 91.595

Shift dX [ 75.27m ] ALY L1984
Shift dY | 49913 | L | 12073 .]
Shift dZ | -38.503 |

.

Figure 3.11-1 Figure 3.11-2 Figure 3.11-3

o1

Click [Project]-> [ Points Database], as shown in Figure 3.12- 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 3.12-2 , to
switch the display style of point information.

Click [Add], as shown in Figure 3.12-3, to manually enter the
point name, code and corresponding coordinates;

Click [Import], as shown in Figure 3.12-4, 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
3.12-5, you can edit and modify the name and code of the
coordinate point;

Click the upper right corner 3~ , as shown in Figure 3.12-6, to
filter the point type.

Click the upper right corner and an operation pop-up will
appear, as shown in Figure 3.12-1. You can perform batch
deletion, data statistics, sorting and other functions as needed.
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Kl 012 2563014.288 441794.8. " N 5 ;

Bl el e = { 3.13-2, select the file format of the data to be exported, and
[Ap10 2563003172 441TIBSSA 8248 N [igniesay  aorsnsomses click [OK]. Click [User-defined Format], as shown in Figure

= i Photo And Sketch
(2. p9 2563061444 A4416746.895 18.892 N

B B ey e 3.13-3, and you can manually create and edit the file format of

N: 2563014.288 code:
E: 441794.82 Solution Status:

8 p7 _ 2563148178 441558.261 _19,452 N High: 16.336 conpigpigpidptin th e exp Urt e d d a.t a.

[lp6 2563154,803 441670117 19385

N — 3
— P11 Survey point|
4 ps _2563105.{:!'03. 441789162 | 19.354 | N N: 2563014.289 code:
] 4 563014.2 441794.819 | 18121 N E: 441794.82 Solution Status: E
Ll il High: 18.129 2023-12-20 17:36:37 Export File Export File Manage . User-defined format
1= p3 | 2562917758 441787826 | 17334 N -
g3 ' 1 ' ' p10 [Input point: Select data file I test.SDA - J  Survey point data format(.cav) 1 test
Lip2 2562936491 441707220 | 16931 N N: 2563003172 i . ——— (] Field delimiter: , Extension name: dat
T o1 2562960967 441716320 17074 N E: 441718.554 Export Road Cross-section ¥ Survey point data formatlxls) 7 IMamel [Latitude] [Longitude] [Altitude] IN. ..
- ] = b | High: 18.248 2023-12-2017:07:23 g Survey point data L ‘
File Format
format/(.csv) o Cass formatl dat)
ADD “ [Name], [Codel [Latitude] [Longitude] [Alttude]
[Morth] [Eastl [Heightd [Antenna Heightl [Driginal o Local Coordimatel dat)
Latitude] [Original Longitude], [Criginal Altitude], o
[Station Correction x],[Station Correction v [Station
Cerrection b, [Solution Status] [Ussd satellites], ¥ Geodetic coordinates format!.dat)
I 5 i fe [Tracked satellites].[PDOPLIHRMS] [WRMS] [AGE],
F !gU re 3 1 2 .I Ff QU re 3 .I 2 2 [Local time] [UTT timel [Base ID], [Base Latitude] [Bass
Longitucle], [Base Altitude] [Base Distancel [Inclination AutoCAD formatl.duf)

carrection],[Pitch], [Roli] [Yaw], [Target], iMileage].

[Oftset], [Elevation diff.]
GoogleEarth kmi file format{.kmd)

Angle format dd®mm’ss.ssss” v |

= 7 - ; ; GoogleEarth kmz file formatl.kmz)
File Format | Cass format{.dat) v] Point Library Stakeout point Point Library Stakeout point Citetom Tobmat >
- ; 3 5 - T fi T t :I
[Mamel [Codel [East] [North] [Height] BBt fefas oF coce Q ? E EEN A Ot O Q ? E " rack file formatlgpx
I Input point L Format Manager
P!‘DP‘EFW tvpe : . ' : DOL file formatt.csv)

Heig

Cass format{.dat)

FRY filelpay)

: : [EIma 2563014.288 441794.823 16.340 38| 441794.823 N DOL file formatl bt
Geodetic coordinates ———— — - _
A Oess | fsdusanay | 7 441794.822 16,342 N NETCAD formatincr)
Local Coordinatel.csvidatitxt) p12 441794.820 16336 N
N

Spatial coordinates(.csvidatltxt) 289 441794.820 18129

s . o ; Carlson coordinate filel.crd)
AutoCAD format(.dxf) B0l @ Detais Point Type Filter
. 3 Select All Default 0K MNew Edit Delete
GoogleEarth kml file P"i P Stakeout Survey point Select Al defal C t
format(.kmil) ot
GoogleEarth kmz file & Delete Control point Figure 3.13-1 Figure 3.13-2 Figure 3.13-3

formatl.kmz)

NETCAD format(.ncn) lps 25€ 441670117 19.385 Input point
X - S e e e : e ._: 1 z"':' | H:. =% " ™ ™ | B '( ™ F YT -" : ™ B
PXY filel pxy) [7lp5 2563103.008 44178962 19.354 Calculate Point . 15 DEVILE HITOINTNaliOl ]

Carlson coordinate filel.crd) 94 2543014288 441794.819 18121
441787.826 m

. ip3 asn Foint Click [Deﬂce]'} [DeVice |nf0rmaﬁ0n], as shown in Figure 3.1 4'
™ CAD poiot to view basic information such as the GNSS device's working
E ] e il P mode, device serial number, Firmware Version, Battery Power,

= U expiry date, Satellites System, Antenna Parameters, etc.
Figure 3.12-4 Figure 3.12-5 Figure 3.12-6
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Details

_Working Mode _Rover _
_ Device Serial no W53526864000005
Firmware THR&-FMWA1.480.2512.1
Version 848

Current
DataLink Phone Internet
_ Battery Power __60%
_Expiry date 20240125
_IME| 865818051847373
Satellites System
_ Enable GPS Enable _
___Lfnable BEIDOU Enable
Enable
_ GLONASS Sl
_EnableGALILEO  Enable
Antenna Parameters Pt
| _.-_f'x_nt_l_s.fnna Type TB&-E_?:I"W .
Radius Ormim
_ SHMP Offset Omm
L1 Offset Omim
L2 Offset Omm
Figure 3.14
Ty, =5, = _. =g = R rf e Frz
A" 1
. :-r}j:

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.

N
o

— Device Activation

Activation Information

Device Seriat no [ 730366861004969 ]
Registration ———

g | zoz40221 |
Date J

L

1 2 % A B

4 5 & G D

7 B g E F
0 * Back

Device Activation

Figure 4.1

'l # i Y v | i
ezl & +E § 0 B WY 3 § ™ ¢
Nodes %oy @ WT Y 2§ F R

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

U1
@)



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 s Software registration <« Software registration

-
<

Activation information

Enter activation code o
: Activation ID SFCADZDBDY9CTACES |
- ; En:er activation code X
B L Expiry date [2024—2-25 1
SphereFix V0.0.20231212.1621 alpha 1 2 5 A B
ID QR code A f = =
4 5 & | £ B]
Software expiration date: 20:24-2-28 s s g ==
SphereFix Mavigation Cao., Ltd 7 B 9 E E
contact=spherefixgnss.com

wiww spherefixgnss.com I
All rights reserved € 0 Back

Activation options

Online activation {requires internet)

Check for new versions Manual code activation (requires internet)

Software registration Transfer activation code (requires internet) oK

Figure 4.2-1 Figure 4.2-2 Figure 4.2-3
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SP35Se 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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The device currently supports the following 12 radio protocols,
which you can adjust it according to your needs.

TRIMTALK-9600 v

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

‘ TRIMTALK-9600

iR i Y B N i ) - )

= B B R I el alala W TR '-E"j ~ J
Uit .nannel rFregauency
T N o S 8 R dF §E & Bw 8 | ! e ""i‘ Lo AR
| o

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

Aisle Frequency/MHz
1 463.125
2 464.125
3 465.125
4 466.125
5 463.625
6 464.625
¥ 465.625

58



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
6.Specifications
HARD‘N{ﬁRE SYSTEM ARM Cortex-A7
' 0S Linux
6ps  LIC/ALICL2P(Y),L2¢L5
GLONASS L1, 12,18 .
BDS  iBIB2B3LBICB2B | ' Support PPP-82b
GALILEO & El,ESa, ESb,B6 : Support PPP-E6
Qs NN | SappesRRs
SBAS Y T
v em—
GNSS s S R e e e e e ' : Ppor
: Channel .. ________'__1_‘_‘93__‘-?*_‘5?'1!‘_"%*_5_ ______________________________________________
Dotafonmat .. (MMEROIES
Correction |/ O Pratocnl RTCM3.X
Data update frequency

Recapture Time
: _Cnid Bnot

| RTK Initialization Time ! | o

__________________________________________________________________________________________________

———————————————————————————————————————————————————————————————————————————————————————————————

' AR Stakeout

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

SingleRMS) Horizontal: 1.5m; Vertical:2.6m 5
L_QG_F_’?(_R?"_’_S_}_______________l_!_'!':_:'_r‘_"_"f’_"ft_f?l__(_]_‘flm'_‘:’ﬁ‘ft_i?ﬁl__q_s_ﬁ‘___________________________é
RIKRMS) @ !_'!‘_:'_r‘_"_"?’_rft_@l_ #(8mm+1ppm); Vertical: +(15mm+1ppm)
- Time Accuracy(®MS) {20
| | Horizontal: +(2.5mm+1ppm);
POS]T!ON]NGE Static Accuracy(RMS) Vertcal +(5rf1m+‘| ) 5
ACCURACY | . .. i 'criica=ommed e
. Speed Accuracy(RMS) [] 03m/s 5
| Tilt compensation 5 i 5
:‘ Accuracy (within 60°) i ;

SYSTEM

________________________________ 392_1__1_!1'!’9{’}!?%@__
; | 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 _ !
________________________________ GSM:B2/3/5/8
__T_"?‘_"_' sceiver station _ Frequency: 410~4/0MHz :
Data Radio . Power: 0.5W/1.5W __ Air baud rate: 4800, 9600 _19_2!1@_?
. J."‘F.Q‘F.‘FE‘-!*_ TRIMTALK, TRIMMKS, SOUTH, TRANSEOT,
________________________________ CSATELLORA
Storage 5 8GB
| Voice Support
' Suppnn AR real scene stakeout
Sensor Size: 1/2.8inch §
: - Aperture:f/25
| AB/Camets Pl 920080
 Angleof view: 69.3°+3°
Distortion: <0.38% §
""""""""""""""""" Battey | 7.4V,650mAh 7 igpgs
Battery Endurance | ' More than 16 hours(Typical, Rover, GSM) ' TBD
‘Charge | éﬂhﬁd& USB PD 15v/2A, USBDCP 5V/3A e
"""""""""""" \h&i{r—ﬁhﬁé}hﬁé&ﬁé"" 30°C~+65C i
' Storage Temperature | -40°C~+85°C
“shook T Resistant to 2m drop with pole at room temperature
__h_,_____________,h_';'_%ir'_fiiééi{f%@:IZ::I[Q'E@?_' T
Material . Magenesium alloy main body +ABS/PC plastic top cover
 Dimension(mm) o134mm *g6mm
e o . e e !
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