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This section explains the purpose of the manual and the basic Guangzhou Spherefix Navigation Technology Co., Ltd. accepts

use of the SP30Pro GNSS Receiver. no responsibility for damage or injury resulting from failure to
follow the instructions or from misinterpretation of the
contents.

To obtain the best results from the SP30Pro, read this manual in We reserve the right to revise this manual without notice as part

full before operation. If you are unfamiliar with any function, visit of our continuous product-improvement policy.

https://www.spherefixgnss.com/ for supplementary material. Although every effort has been made to ensure accuracy,

discrepancies between the manual and the actual hardware or
software may occur; in such cases the physical product takes
& Note: Highlights a procedure or condition that precedence.
requires extra attention.

Should you encounter any technical issues, please call the
Spherefix Technical Support Department; we will respond
promptly.

Q Warning: Identifies an operating step whose incorrect
execution may damage the equipment, cause data
loss, or create a safety hazard.

Radio configuration in the 410-470 MHz band (EN
300113 V3.1.1) is restricted in some countries; verify
local regulations before transmitting. Send any suggestions about the product or manual to:
contact@spherefixgnss.com. Your comments will help us
improve both the product and service.
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SP30Pro is a multi-functional GNSS receiver that integrates AR
and Image Surveying (IS) 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 5W data transmission radio. Its high-precision inertial
navigation module integrates IS and AR real scene stakeout,
greatly expanding the boundaries of surveying and mapping.

SP30Pro is as follows:

Indicator Light

IS Camera

Type-C interface
Radio

AR Camera

SIM Card Slot

k 7Pin interface

Bellmouth

" 01d0gds XI4FHTHIE

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.
Light on for Bluetooth connected;
$ Bluetooth Light Light off for Bluetooth disconnected,;

Blink for abnormal condition.

o{ Satellite lights

Rover/base station: 1 second interval flashing in the
positioning state;

when not searching for satellites, the light goes out;
Static mode: flashes at intervals based on the sampling
frequency.

01

@) Differential Light

Rover mode: Blink when receiving differential data;
Base mode: Blink when sending differential data.

N, Network status

Starting: 1 second 1 flash
Networking Success: Always on
Network failure: fast flashing (no card, card arrears, etc.)

7 Pin Interface

RS232 serial port, baud rate supports 1200, 2400,
4800, 9600, 19200, 38400, 115200 and 230400bps.

(=) USB Interface

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

SIM Card Slot

External SIM card, supports 4G full network access.

UHF Antenna Interface

Built-in radio: supports low power (1W), medium
power (2W) and high power (5W) options.

Professional ultra-wide-angle camera which

AR C
LS provides high-definition real-scene stakeout.
1/2.6-inch high-definition wide-angle camera, integrated
IS Caiiara with high-precision inertial navigation algorithm,

combined with high-performance Android controller, to
achieve high-precision photogrammetry.

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
" ¥ %
1 o 0%-25%
e 500
o . 26%-50%
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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.

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 SP30Pro 1 Standard
2 450-470M Radio Terminal Antenna AT0038 1 Standard
3 CC Data Cable L0602-1 L Standard
4 33W EU PD Power Adapter CG0004 1 Standard
5 Base connector BB0031 1 Optional
6 Height measuring film BB0039 1 Optional
7/ SP30Pro yellow PP box packaging 1 Standard
8 30cm extension rod (yellow) BB0036 1 Optional
0 5V/2V USB Power Adapter CG0003 1 Standard
10 USB 3.0 Type-c data cable L0602-2 1 Standard
Controller (5.5 inches) ,
11 ' C500 1 Optional
- with touch pen
12 PON controller bracket BB0037 1 % Optional
13 7-pin USB and serial cable L0609-15 1 . ﬁ 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 10.10.10.10.
The interface is shown in Figure 2.

W54256861000012 GMNSS Status Register Info
Cuality Differential sBas SN W54256861000012
Diff 1 Muodel SP30 Pro
Longitude 113.43137715° o = 0.6672m Register Code FEDEDOOIESEGEATD
Latituwde 2316502576 o= 0.5856m Expired Date 2025-07-12
ek Height  -6.7222+22.4424-0.0900=15.6302m Functionality  0x0000
POOP 1.53 Scheme Mone
& Skyy
HOOP 0.68 Exception MNone
HRMS 08877
v Data Stream x gl Resel Cond

VRMSE  1.1747m h— '
¥} Mode Config Refstation 1D 1184 ! egQister |
=) Others Config Waorki ng Made

Working Mode Rower Mode
=l j A
Station Mame WEA2EE861000012
o Elev Cutoff 5
Diff Age Max 60s
Data Link Wifi
Copynight € 2003 - 2024,
Guangrhou Spherefix MNavigation Diff Stream 0 B/s 1355590 B
Technology Co., Ltd

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.

W54256861000012 GMSS Status Register Info
Cuality Differential seas SN WS4 256861000012
Diff 1 Model SP30 Pro
Longitude 113.43137715° o = 0.6672m Register Code FeDEDODIESEGEAID
Latitude 23.16502576% o = 0.5856m Expired Date 2025-07-12
Firmw
L i Height  -6.7222+22.4424-0.0900=15.6302m Functionality ~ Ox0000
PDOP 1.53 Scheme Mone
£  Skypl
HOOP 0.68 Exception Mone

«1* Data Stream ril ol 0057 7m set Config Clean Storage

VRMSE  1.1747m N T EEEERRRRERee.
& Mode Config Refstation ID 1184 e
© Others Config Working Mode

Working Mode Rowver Mode
= A
Staticn Mame W54256861000012
= Fil Elev Cutoff g
Diff Age Max bls
Diata Link Wifi
Copynght & 2003 - 2024,
i:1-_|.'|:'.]:'h|:.-_. Soherafix h..h:.;.ari-_'.n Diff Stream {3. H-_.I'S 13LELOG B
Technology Co., Ltd

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:

W54256861000012 Device Info

SN W54256861000012 Feature StsOVzmRT+BPagiQlA==
= syst v Hardware 1.1.0.0/GAKDMINIS2TDR2 Product Date 2024-06-19
GMSS Type LS80 Brand SphereFix
GMSS 5N MD22A1223804508 Model SP30 Pro
GMSS Hardware 2310415000001 Board1 SN 6100000001
IMEI 867929062902277 Board2 5N 00.02.11.0002.01.02

Figure 2.2-T

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

0/

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 WIiFi, enter the webui, and check
whether the firmware has been upgraded successfully.

W54256861000012  Levice Info

SN W54256861000012 Feature StsOVzmRT+BPogiQlA==
Hardware 1.1.0.0/GAKDMINISZTDRE Product Date 2024-06-19
GNSS Type Umaso Brand SphereFix
GNSS SN MD22A1223804508 Model SP30 Pro
GMNSS Hardware 2310415000001 Board1 SN 6100000001
IMEI BG7929062902277 Board2 SN 00.02.11.0002.01.02

System Version

System 2.39.2406.79
Linux Version 3.18.44 Fri Jun 14 18:36:21 C5T 2024
GNSS R4.10Build11833
INS HZ B2.2 A7.9 0617df5293a090c5a20fe
Radio R4.2.C029.00.00

& File Firmware 2.567.2409.2255
Copyright © 2003 - 2024 l =
gzt Sph % Mawng

Figure 2.2-2

The skyplot mainly shows the satellite trajectory satellite status
map. For example, Trace, Name, Health, Elev, Azim, as shown
below:
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Copyright © 2003 - 2024 C38 @ L
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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:

2024-09-27 171510 1215 350°%C 0.000V (0.000V

W54256861000012  Data Stream

Config

= System View 1
=ices Data: pone w| Level of Detail: |

!:‘:l Device Firmware Data m

GNSS COM2
GN55 COM3

Mormal Detail Mo filter il | ]

& Skyplot Message Text

Message Diff

Message Raw

Message PPK

Message Static

INS Debug

Mtrip Client

XLink

= Remote Assistance Socket 1
Socket 2

& File Socket 3
Socket 4

Socket &

Copyright © 2003 - 2024. WiEi Diff
Guangzhou Spherefix Nawigation
Techmology Co., Ltd Bluetooth Rx

Bluetooth Diff o

& Mode Config

(=) OCthers Config

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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2024-09-27 17:17:16 &5 % D.000V 0.000V

a
W54256861000012  LData Stream
Config
[~ Systemn View 2
v . o -.5
Data: Message Text | Level of Detail: BESERTEE  Norma Detail Mo filter ~ o
W SR
{(*} Device Firmware Data
& Skyplot 1: $GPGGA,@91712.48, 1309 . 90045862, N, 11325, 66438340, E, 2, 32,9.7, 21. 3117, M, -6. 7228, M,01, 1184747
2: $GPGGA,B91712.60, 230990046257, N, 11325, 88438386, £, 2, 32,0.7, 21. 3114, M, -6. 7228, 1,81, 1184%43
«\* [Data Stream 3: $GPGGA,B91712. 80,2300, 0pR46626,N, 11325, BEA38463,F,2,32,0.7,21. 3115, M, -6. 7299, 1,81, 1184747
4: $GPGST,051713.00,1.5146,0.9,0.9,0.9,0.5948,0.7001,1. 204556
@ Mode Config 5: $GPGGA,801713.090,23080.00046093,N,11325.88438539,F,2,32,0.7,21.3114 M, -6.7228,H,682, 118446
6: SGPGSA.M,3,16,26,28,32,,,..,0+22-3,0.7,2.2%30
=) Others Confi
© g F: $GLESA,M,3,67,68,69,78,79,80,,,,,,,2.3,8.7,2.2°20
B: BOAGSALM, 3,21, 27,29, 50000002 2.3:0.7,2.2°24
= Remote Assistance
9: $BDGSA,M,3,1,2,3,6,7,9,13,14,16,24,35,33,2.3,0.7,2.2%29
18: $BDGSA,M,3,39,40,42,59,60, ,.,,,,,2-3,8.7,2.2°28
& File
11: 360G5A,M,3,194,196, s pssnspaad.3,8.7,2.27%38
17: $GPGGA,B91713.20,2389.09847350,N,11325. 88438614, E,2,32,8.7,21, 3114, M, -6. 7228, M,82, 1184%45
13: $GPGGEA,091713.408, 2309 99047650, N, 11325 . 58438748,E,2,32,0.7,21.3117,M, -6.7228,M, 82, 1184"44
14: $GPGGA,091713.60, 230990047942 N, 11325, 88438882, F,2,32,0.7, 21,3119, M, -6. 7228, M, 82, 1184*40
-

15: $6PGGEA,801713.808,2300 004E231,M;11325. BE439816,E,2,32,0.7,21.3121,M, -6. 7228, M, 82, 1184*4C

Figure 2.4-2

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

Data Stream a

W54256861000012

Config

= system View Data: MessageRaw ~  Level of Detail |

Mormal Detail Mo filter v

{*} Device Firmware Data

) 423: binary: size= 28 time=2024-89-27 @9:18:87.008/168 id= 952.RATKDOP
-_-ﬁ:. Skyplot

424: binary: size=56697 time=2024-99-27 02:15:87.800/160 id= 43.RANGE amount=152

4#25: binary: size= 2B time-2024-89-27 @9:15:28.000/160 id= 952.RTKDOP
«\= Data Stream
426: Ilir..-|r:1-: cize=fi9? tim==2E24-99-27 B0:16:08.808,/168 id= 43 RANGE amount=152
=]

& Mode Config 427: binary: size= 28 time-2024-80-27 $5:18:00,000/160 id- 952 ATKDOP

W

428: binary: zize=6692 time=2824-89-27 @9:18:20.888/ /168 ld= 43.RANGE amount=1

(=) Others Config 829: binary: size= 28 time-20824-89-27 89:18:19.000/160 id- 952 RTKDOP

a38: binary: size= 72 time=2024-89-27 09:16:18.808/160 id= 42.BESTPOS type=5BAS

o
=
(1]
"

=l Remote Assistance 431: binary: size= 44 time=2824-89-27 89:16:10.008/168 id= 99.BESTVEL type=DOPPLER VELOCITY

432: binary: size= 44 time=2024-89-27 B9:18:18.808/168 id= 101.TIME st=1

@ File i

4331 i:|'i,r\-'||':-.': l7e=fG597 time=2874-89-27 @9:18:10.008/168 id= 43, RANGE amount=152
#434: binary: size= 28 time=2024-89-27 @9:18:11.684/168 id= 952.ATEKDOP

A435: binary: Size=6E07 time=2g24-90-27 @9:18:11.800/166 id= 43 RANGE amount=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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oo Aoooov GBIV @ - - - 1. Rover Mode: the following parameters (Station Name, Elev

.« B [ ] [ ] L]
W54256861000012 Data:| Message Diff | Level of Detail: i3 Normal  Detail No filter v CUtOff D | ff A e M aX H el ht I e Ante NnNa I IE' ht Reco rd
gt SR
- p——
! ! ! ] !

521: rtcmd ;esp=1114.0I5 M5 len=118 station=8 time=day 5 @9:20:00.0580
522: rtemd :msg=1124 BDS MeMM  1en=254 station=0 time=day 5 00:20:00.008 PPK Ca n be Co nd

= System View : : : -
523: rtomd :msg=-1124.BD5 M5M4 len=314 station=@ time=day 5 09:28:00.008
524: rtcmd ;msg=1124.B05 M54 len= 36 station=8 time=day 5 89:20:00.000 end

(*} Device Firmware
525: rtcmd :msg=1874.GP5 MSMM len=138 statlion=0 time=-day 5 @9:29:01.008

.}f < 526: rtcmd 1msp=1084.6L0 M5 len=183 station=2 time=day 5 09:28:01.000

L Skyplot ; -
527: rtcmd :msg=1004 GAL MSM4  len=151 station=0 time=day 5 ©09:28:81.080 W54256861000012 Mode Eﬂl’lflg
- 528: rtcmd :esep=1114_075 MSHA len=118 station=0 time=day 5 60:28:081.008

#\* Data Stream i e ; R R Working Mode
529: rtomd :espg-1124.BD5 HSM4 len=25%4 station=8 time=day 5 @9:28:00.088
e R T - e WO o S oL W e e S =] System View ] - :

\ ’ . 533 : rtcmd :msp=1124.B0S MSM4 =314 station=0 time=day 5 99:20:81.008 — b {o . oucle tatic 1
) Mode Config A g=11 5 | en=31 ati ime=cim o] &l .08 Mode: gt | Base Mode Static Mode

531: rtcm3 :msg=1124.805 M5 len= 36 station=0 time=day 5 @9:28:01.088 end

(=) Others Config 532: rtcm3d ;mog-10874.GPS MSMA  len=153 station-8 time=day 5 09:20:02.000 ik FEe Station Name | W54256861000012
rtcmd imsg=1084.00L0 M5M4 len=183 station=8 time=day 5 09:20:82.008 -
& Skyplot Elev Cutoff: 5 Degree
= Remote Assistance 534: rtem3 1msg=1004.GAL M4 len=151 station=0 time=day 5 09:20:02.000

53%: rtomd :msg=1114.07Z5 M5M4  len-118 station=@ timeday 5 @9:28:02.000 Diff Age Max: a0 Second

& Fi «* [Data Stream
He 536: rtcmd :esg=1124.B05_MEH4 len=254 station=@ time=day 5 89:28:02.008

Height Type:  Phase w
537: rtcmd :mog=1104 . BDS MSHM len=314 station=0 time=day 5 89:28:82. - .. )
) Mode Config
538: rtomd :esg-1124.BD5 MEM4 len= 36 station=@ time=-day 5 @9:28:02.088 end

o Antenna Height: 0.0900 Meter

=]
8

(=) Others Config

q

Record: Enable o

= Remote Assistance
PPK: | Dicable v not affect by Record

Figure 2.4-4

= File Data Link

Data Link: Mo Data Link w

4. Message Static: When the device is in static mode, you can :
check here whether there is static data output, as shown in Fiqure 2.5-
Figure 2.4-5:
o R e g 2. Base Mode: the following parameters (Station Name, Elev
wssaseserooootz  ows| mesgesion +) tevioroec [ o e nomer [ ‘ Cutoff, Station ID, PDOP Threshold, Diff Type, Base Mode,

U oty

732: rtemd :msg=1127.805 HSM7 len= 43 stotion=8 time=day 5 99:20:48.000 ond

- o v 5. ot e 5 Height Type, Antenna Height, Record) can be cond.

= System View i X ]
73 rtcm3 :":ﬁ'lUEr‘.'}JL. e len=156 statlion=@ t:mc—:la-.- 5 89:20:49,000

735: rtcmd :msp=1097.GAL_MSMT7 len=237 station=8 time=day 5 89:28:49 000
{*) Device Firmware
736: rtcmd :msg=1117.025 MEMT7 len=167 station=9 1.:.m|-=:‘.::.' 5 89:28:40 . 058
ﬁ 737: rtcm3 1msge1127.805 MSMT  len-489 station=8 time-day 5 @9:20:49.000
Skyplot -
b -
738: rtemd :msg=11327.BD5 MSM7  len=489 stetion=8 time=day 5 @9:20:40.000 W54256861000012 Mode Config
73%: rtcm3 :msp=1127.BD5 MSH7 len= 43 station=8 time=day 5 89:70:49.888 end
«\* [Data Stream & = Wurkmg Mode
748: rtcm3 :msp-1085.REF_PHASE len= 25 1la=23.16498874 lo=-113.43138669 hi=23.5558
E:J Made Config 741: rtemd rmsg=1833.RECY ANT  len= 74 id=8 System View Mode: Rover Maode Static Mode
42: rtcm3d 1msg=1845.GAL_FHAV len= 68 prn= 3 toe=445388
J"' o T g - 8 i
: (=} Device Firmware Station Mame
":_J Others ('nnfig T43: rtcmd :msp=10877.GP5 MSM7? len=237 station=8 time=day 5 0849:20:58.888 = 5 : W54256861000012
744: rtcm3 :"-g-h'l."‘T.ﬁi '_"-:'"-7 len=156 station=8 IE---—:i*._,: 5 @9:20:50. 600 .
JP G ey Elev Cutoff: g Degree
= = L Skyplot
= Remote Assistance 745: rtcm3 :msg-1997.GAL_FSM7 len=237 station=0 time=day 5 89:218:50.008
T46: rtocm3 msp=1117.025 MSM7 len=167 station=8 time~day 5 89:208:50.880 ati D
35 17.9 ¥ tat t day 5 9 bz i Station 1D
— «i= Data Stream
File 747: rtem3 :msg=1127.805_MSM7  len=489 ststion=0 time=dsy 5 ©9:20:50.008
PDOP Threshold: | 39
748: rtcm3 :msg=1127.60S MSM7 len=499 station=0 time=day 5 69:20:58 .00 _
) Mode Config
74%: rtcmd :msp=1127.805 MSMT7 len= 43 station=8 time=day 5 89:20:50.808 end . . .
Liff Type: RTCM32 v
s -
(=} ©Others Config
= Base Mode: Auto -
= Remote Assistance
Height Type: | Phase "
i = @ File )
F[g ure 2,4 5 Antenna Height: 0.0900 Meter
, - o Record: | Enable v
N - i B 3
- N " " =
_-'f 7 1 ' [ 1 B E '. ) ! [5 B | I'._' Iy
- AR ATAY LW w’ W’ I B0 BN Data Link
-

(D Working Mode: You can choose Rover Mode/ Base Mode/

Static Mode, and select the Elev Cutoff at the same time; 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.

W54256861000012 Mode Config

Working Mode
> System View Mode: RoverMode  Base Mode B T
2} Device Firmware Station Name  W54256861000012
) Elev Cutoff: | g Dedres
& Skyplot g
PDOP Threshold: 30
Data Stream
Sample Interval: 1 Hz
@ Mode Config
Height Type: Phase
(=) Others Config
Antenna Height: 0.0900 Meter
= Remote A
Record: Enabl
= fe File Type: GNSS
| -
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.

(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  WiFi

Wik Disable _T,T___ Station
System View
551D  WER4256R61000012
(=} Fi :
- e PSK:
Empty or Length not less than 8
&£ Skyplot

«#  [ata Stream

Others
¥ Mode Config

Time Zone; UTC +08:00 W

(=) Others Config

Voice: B Enable

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

Others

Time Zone: UTC+08:00 v

Voice: 1 Enable

Figure 2.6-2

Z/XVPN 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.

W54256861000012  ZXVPN

H CHIDA
System View i

{*} DeviceF Host
£ Skyplot Port:

Net
«# [ata Stream

Username
@ Mode Config

Pas ol
(=) Others Config
= Remote Assistance

State
= Flle
State: cab
IP Address;

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

W54256861000012 (1€

select All
1 System View
20240927/
()} Device Firmware
£ Skyplot
«# [Data Stream

f] Mode Config

Others Config

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
P ) File Name Size Time Modified Operation
1 System View
D W54256861000012-0071.2log 12797 kB 2024-09-27 173750
=  Device N - . - oy .
= e | ] w54256861000012-0070.zlog 170.73 kB 2024-09-27 15:57:36
Fieibos Tt [ "] Ws54256861000012-0069.710g 64.68 kB 2024-09-27 15:19:35
Feohise [’j W54256861000012-0068.zl0g 29440 kB 2024-09-27 15:15:12
Marker Info D W54256861000012-0067.zlog 477 65 kB 2024-09-27 14:43:34
D WE5425686100001 2-0066.2100 816.24 kB 2024-09-26 18:10:23
Others Confi
E] W54256861000012-0065.zlog 284.43 kB 2024-09-25 16:25:29
Scheme
D WE54256861000012-0064.2log 654.05 kB 2024-09-25 09:56:57
Log ]
D WE4256861000012-0063.zlog 559,33 kB 2024-09-25 09:00:15
Q onss [ Ws4256861000012-0062.710g 27255 kB 2024-09-24 07:25:10
= | W54256861000012-0061.zlog 164.96 kB 2024-09-23 14:24:35
& Network
D W54 256686100001 2-0060.zlog 88.51 kB 2024-09-20 20:23:30
.5 Storage
= [ Ws4256861000012-0059.zi0g 116.00 kB 2024-09-20 18:02:53
> Data Port D WE54256861000012-0058.210g 114.94 kB 2024-09-20 11:59:54
M .

Figure 2.9
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You can set the type and frequency of output data in text format,
as shown below. After configuration, you can check whether

REAEL™ K i I s B
| ol Y, Y, et —

there is corresponding text data output in 2.4 of this section.

GPGGA:

Message Text

-_ System View

NMEA ASCH

2=  Device

e

GFDOP: Mone v BESTPOSA: None v

L Hz . DEVST: None w

Skyplot

GPGSA:; 1 Hz w GPSALL; Mone w
GNSS System

GPGST: 1 GPSAV:
GNSS Config = 1 Hz v IPSAV None "

Message Text GPGSV: Mone w GPSNR: MNone w

Data Stream GPRMC: | None v INS.ARST: None v

Message Diff/Raw
GPVTG: Mone [ INS.CALI: MNone w

INS
GPZDA: MNone w INS.GNSS: None w

MNetwork

8

INS.NAVI: None -

% Storage KSXT: None v

fui] Data Port LASER: Mone w

Figure 2.10

The following are the formats of several common message text:

Altitude (- 9999.9~99999.9)

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

<1> UTC time, hhmmss (hour minute second) format, 8 hours different from Beijing
time

9% Latitude ddmm.mmmm (degrees and minutes) format (the previous 0 will also
be transmitted)

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

2As 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:

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

<7> | The number of satellites (00~12) using the solution position

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

<10> | Height of earth ellipsoid relative to geoid
Z115% 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
3 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)
<6> | 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
<2> | 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
i transmitted), which can be understood as satellite number.
<5> | Satellite elevation (00~90 degrees, the front 0 will also be transmitted)
<6> | Satellite azimuth (000~359 degrees, the front 0 will also be transmitted)
W 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/CHO05) 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.

ws4256861000012 |  Channel Config

CHM CHOZ2 CHO3 CHO4 CHOS
[~ System View CHOT Praddds
= Device L Message Raw
o GNSS Period: L
Mame: SITE-CH-yyyyMMdd-hhmmss
Format: L gnss
Storage Status W
1.The time in file name is converted from GPS time directly.
Data Config Assume GPS leap second is 18, Time fone offset is +08:00, Then 00:00:18 means 08:00:00 of local lime.
2.Key words in file name
FTP Upload ¥y == year
MM => month, 01~12
File dd => day, 01-31
hh == hour, 00-23
mim =z minute, 00~59
fuyj Data Port ) 55 =» second, 00-59
Doy => day of year, 000366
X == hour, a~x, 0 when one file per day
yright 003 - SN == 3N
o Bl KITF == harkar Mamsa
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

k1

*.dev
RINEX2.10
NEX2.11
NEX3.02
NEX3.03
NEX3.04
NEX3.05
NEX3.05 (.D)
NEX3.05 (.gz)

o~ A A AN AN A A
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File name naming rules:

e . Assume GPS leap second is 18, Time
DTk Stopes oy Themennne b Zone offset is +08:00, Then 00:00:18
converted from GPS time directly. means 0S0000 of loeal e,
2.Key words in file name
yYyyy => year DOY => day of year, 000~366
MM => month, 01~12 X 5 DALUEREY
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.

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.

ws4256861000012 | Storage Status
General
] sys
Capacity: 24.000 GB
Occupy:  46.280 MB
£ De -
Free: 23.955 GB
Write Speed: 4288 kB/s
u GN
File List
il Network Channel Data Name Size
) W5425686100001 ... 27 B
CHOM Message Raw ’ 77.93 kB
DO5810.gns
i | ge R W5425686 100001 ... B10.gnss.inde
Wha425686100001
ig HO Message PPK 1.2
(95810.gns
FTP Upload | I PK V5425686 1..810 i
i Data Port

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, CHO5 will also be automatically cond
by default to store location post-processing data, as shown in
the following.

W54256861000012 Storage Status
General
tem
Capacity: 24.000 GB
i Oc 47670 MB
. cupy: b
Fres: 23.953 GB
Write Speed: 1249 kbB/s
Q@ GNssS
File List
@ Network Channel Data Name Size
CHO2 Message Raw 0012-02-20240927-095924.gnss 181.18 kB
% Storage w
CHOZ2 Message Raw 001 2-02-202409 . 924.gnss.index 416 B

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.

ws4256861000012 |  Storage Status

General

Capacity: 24,000 GB
M Occupy: 48,125 ME
Free: 23953 GB
Write Speed: 23.85 ki/s
File List
Channel Data MName Size

CHO3 Message Static 0012-03-20240927-100031.gnss  6.04 kB

CHO3 Message Static 0012-03-202409 ... 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 CHO4 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
21 System V
Capacity: 24.000 GB
= 3 701 M
P B Occupy: 51. MB
S F.
Fraa: 23.950 GB
Write Speed: 12.90 kB/s
Q@ GNS
Fila List
Channel Data MName Size
CHM Message Raw 001 2-01-20240927-100355.gnss 1002.02 kB
CHMNM Message Raw 0012-01-202409 .. 355.gnss.index 2.33 kB
Storage Status WELAZ5686100001 ... 927
CHO4 Bluetooth Monitor 64.00 kB
100533t

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).

& Project Details <« Create Project

= Project Manager

Internal Storage/ Basic Information Basic Information
SphereFix/Project .
w Project Name 20231220
:

remarks ] remarks J
:
]| | Free space 49.27 GB ]

Project Path

Project Name test ]

Free space 49.27 GB

Coordinate system parameter

Date Created

Job path Apply Project

(Last
LUCTCUBE SyBIe PN nE 0 Project)20231220
Apply Project
Type { Local parameters ] Template ** NONE ** J
Template [ ** NONE ** . ]

Figure 3.2-1 Figure 3.2-2 Figure 3.2-3
Type Lr::::al | parameters ~ Internal Storage/ : Internal Staragef '

Project Path Project Path

Caordingts SphereFix/Project SphereFix/Project

o | CGCS2000 ] D
1:,"5- em '|"I; " I‘E i::, :.:- ect name .f'.l._-' -,"'."."-'! e |l][?| |1. !_‘---;'\-. ect name |‘;.|_':-.__-'..-'I- ord

« Ellipsoid Parameter = EiLE

Ellipsoid Name: CGCS2000 ’ Sort by date = Sort by Name & Sort by date T Sort by Name &

Semimajor axis: 4378137.0 test
1/f: 298.257222101 F 2023-12-20 14:49:55 2023-12-20 16:49:55
8945 kB _ 8945 kB

v Projections Parameter

Projections Mode: Gauss Kruger
Projection band: 3 band

Central Meridian: EQ"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
Addinietmant

Vertical Control Parameter
Vertical Adjustment Parameter
Plane Grid File

Height Grid Correction File
Geoid File

Local Offsets

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.

21

. SP10/SP20/SP30/ o : SP10/SP20/SP30/ .
Device Type SP40 ~ Device Type SP40 .
Communication Communication

Yo h W
Mode [ Bluetooth ] bobsrte [ Bluetoot J
Bluetooth Device Lis * : '; Bluetooth Device List *L 'L
Paired Devices Paired Devices
Search Devices Search Devices
LILIA
235156861025069
Z33156861025457
Z33244861038538
Z33476861056924
LESLIE
W53526864000005
Z232366861004969
L4260 Series
Z33156861025753
Z33216845004065
Search Connect Searching...

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

= FIXED H:0.006 Y I

N23°09'56.9311" E113°25'53.6853" : SP10/SP20/SP30/
Device Type SHAD
H16.396 BaseDis:43.410 orau

& 5 i
‘l = = . .
LY

Input Command [ ]

Communication [ Bluetooth = ] Common [ = ]
e = ? Mode itk ' Commands
B I Bluetooth Device List B __ Show debug
- [ | Save | command

Communication Raver Base Paired Devices Receive data only
LAl ‘ T

= ) - || B
23 % i i | ;
% (V) L i o $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 $GPSAU,3,2,41,168,169,170,173,176,183,185,192,
$GPSAU,3,3,41,270,285,286,292,297° 66
= @
\ =/ &35 \ - #INPUT ,DIFFERENCE,OK*45
Device Work Mode Device Settings -
i Statii #INPUT DIFFERENCE,OK*45
#INPUT DIFFERENCE,OK*45
. ndCl
‘ B, #BESTPOSA,COM1,0,0.0,FINE,2294,352857.0
8850,36.988,-6.722, WGS84,0.0039,0.0047,0.
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,3,1,41,10,12,23,25,26,28,31,32,65,72,7!
$GPSAU,3,2,41,168,169,170,173,176,183,185,192,
$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 signa
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 BE 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.

e Rover mode settings S CORS server manager ‘ 3 Server Address

Basic Information 1 b Name [ r

Cut-off angle [5 ] P 120.77.83.81  Port 6060 P
AGE | 60 |

Record raw data User

)
120.77.83.81 ]
)
)
)

|
User Name . Password ****** o Port [ 2010

[

[

Base Coordinates Change Alert ¢ Password

Data link [ Phone Internet : ]

Connect mode [NTRIF’ \ ]

CORS Settings

Name b \ ]

User " ]

Password

MountPoint Settings

AA_Z32243660000
| 387

MountPoint

Figure 3.4-T Figure 3.4-2 Figure 3.4-3
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&« Rover mode settings

w MountPoint

Operator Manager

Basic Information

AA_Z32245660000387

Cut-off angle [ 5 1

AA_Z32245660000387

AGE | 60 >

BZLznzz2022

Record raw data
CUGS9 _

Base Coordinates Change Alert -
e Data link Device Internet |
sDO32 APN Settings

YJP_110100_YUANDA Operator Auto l

YJP_120100_JINTONG
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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.

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
other parameters. The differential data format includes CMR,
RTD, RTCM23, RTCM30, RTCM32, RTCM33 and other
commonly used differential data encoding formats;

The startup mode includes using Current coordinates, inputting
Base coordinates, etc., among which:

1. Use Current coordinates: This means that the GNSS device
outputs differential broadcast data for the startup coordinates
based on the current positioning value (with low accuracy);

2. Input Base Coordinates: refers to the location where the user
sets up the equipment. The user knows the coordinates of this
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
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time, or click HBE 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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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 Ilimit, 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 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 8l 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 i:{: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 | 7 |, 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.

40



« @FIKED H'm:';::; * & Topo Point — Display Information &« Display Information & Display Information

Name:p14 Height:16.331 Name [ p15 ] Name:p15 Height:16.332 lopo Point Information bar Toolbars Topo Point ' Toolbars Topo Point Information bar
N:2563014.290 E:441794.826 - N:2563014.286 E:441794.825 8 - = = == =
Antenna Height:1.8m+0.06m Base_Distance:44.565 Code [ ] Antenna Height:1.8m+0.06m Base_Distance:44.565 Solution Limit [ FIXED ] Name:p15 Height:16.329 ( @ ] ' $ /\\h)
- Antenna —— : _ N:2563014.287  E:441794.826 A N
A Parameters 1.8m,Pole Height > A HRMS Limit [ 0.050 > ] Antenna Height:1.8m+0.06mBase_Distance:44.568 _AUTO JUMP || SWITCH MAP || ROSE MODE || COMPASS |
| @ | Progress Collected ?“ - ' ‘ .
A VRMS Limit [ 0100 > )| (code +|[Longituse  +| | © Object View +
T Solution Stat (42/44)FIXED = : - :
fa olution Status | | o PDOP limit | 3.000 > || |f ' | o ﬁ
' ' North [ 2563014.286 | Latitude + || Altitude + A Automatic scaling +
AGE Limit E > || | - - :
East [ 441794.824 ] _ Forward azi... =+ || Speed + (@) Take screen point +
Height [ 16.33] ] | Allow same point name ! J ) _
Point Name [ x = Time + || Point dist. + & CAD Text -~ r
HRMS [ 0.006 ] Increment - - - - .
g*»“ﬂﬂ VRMS [ 0.015 J }f{* = Default Code [ same as last point ] Pt. H dist. + || Pt. Elevatio... -+ | I8 Screen measurement - -
| AGE 1 T Average GPS . a | L '
] Countg [ L 2 ] Pt.slope(%)  + |/ oN L [, Coordinates Converter -5
) DIST from last 0.002 ] = L ;
s point 2D : o - ‘
¢ _ : = ¢ N oE + || PDOP T € Perimeter and Area +
6 Longitude | E113°25'53.6853 ] @ - . - :
o ; Latitude [ N23°09'56.9312" ] : HOQP + ‘VDOP o+ Q@ Static and collect points 7+
P g | % P “— . i )
! ™ x"-. : .11-' 7 \ }
(VW ) Q Altitude [ 16.331 ] (V) Q Record Mode + | Incline Angle + @) Restart Positioning 0
\ - :::_____a_. / | I\-._ -\_‘._‘:.1-. F . 4 J ‘,f”
= Q Base_Distance [ 44.565 ] . | ~—~ ()| L r : |
e Lncal time [ 11:44:49.731 J'r @ e @ < RIOGERR 8oy 1 F ‘Real s T l “~ Coordinate inverse calculation +
R i _ Topao Point control point Quick Point Auto Point T
= Local date | 2023-12-28 ] """f Point line calculation

|'|;l_'|1
Topo Point |Point Library| 1.8m Tools

Photo And Sketch Ok

Topo Point |Point Library| DEFAULT DELETE - DEFAULT DELETE - DEFAULT DELETE -

Figure 3./7-1 Figure 3.7-2 Figure 3.7-3 Figure 3.7-7 Figure 3./-8 Figure 3./-9

FIXED H:0.006 T Tl leED H:0.006 T i . L 542 : FIXED H:0.006 T L 541 e - - leED H:0.006 T il
Foints Database SRS ERt ettty < QAGH V:0.013 3 [3 _ < W ace v:0.013 3 3 %, a4 E @ AGE1 V:0.013 3 [3 %, vias E S Wacer v:0.013 13 3
Stakeout point i‘d’”te““a Name:p15 Height:16.332 Name:p15 Height:18.191 Name:p15 Height:16.327 Name:p15 Height:16.322
HEBT:;EEC; 1.8 N:2563014.285 E:441794.825 N:2563014.285 E:441794.824 N:2563014.287 E:441794.824 N:2563014.287 E:441794.825
QY =— Ae;g il Antenna Height:1.8m+0.06m Base_Distance:44.566 Antenna Height:1.8m+0.06m Base_Distance:43.412 = Antenna Height:1.8m+0.06m Base_Distance:44.567  Antenna Height:1.8m+0.06m Base_Distance:44.571
’ - ntenna , . : E ___ - -
B North East Height r;;ie;surement Pole Height A A A EREFHEERLT Q
f ( "‘t . | (1

Elp15 | 2563014.286 441794.828 16381 N | pvenna Height [ 166 - i R
Ep14 2563014.288 441794.823 16.340 N ||JFNUNNNSENN_——- ) |Ij|
E3p13 | 2563014.287 441794.822(16.342 N | pnionno Type [ Zx-M68-KATA ’ . o
Elp12 2563014.288 441794.820 16.336| N R [ 130 | Hom [0
Elp11 2563014.289 441794.820 18129 N
— : HL1{mm) [ 60.1 J HLEimm}{ 571
[1p10 | 2563003.172| 441718.554 18.248 N
' Antenna Sketch Ma A ' 4

] e | .p e
 p8 2563064.214 441632.112 18.656
' p7 2563148178 441558.261 19.432 N e e a HakE
== | - e i i
pb 4,803 441670117 19.385 N ( |
fp 2563154.803 441670.117 |1 3855 @ | @ o
71p5 2563103.008 441789.162 19.354| N — [ ) o
= | o Q !Q BHSREPRFE i (€ **-
' p4 2563014.288 441794.819 18121 N k f L= l% =Y -Hhe il . & Q
"1p3 | 2562917.758 | 441787.826 17.334 N rs - — 3 1) | |C_l | "eQ Ve
“lp2 2562936491 441707.220 16931 N » A w[—_] %? C 2.0m 13| | |, o

0 jJump map || tch map | se Mode || _D"T'll'ﬂ'355 J———)

2562960.967 441716.320 17.074 | N

. “ .-:; — =L
s © =

IMPORT EXPORT Cancel :
Tupr:: Point |Point Library| 1.8m Tools

Figure 3.7-4 Figure 3.7-5 Figure 3.7-6 Figure 3.7-10 Figure 3.7-11 Figure 3.7-12

Topo Point |Point Library

Topo Point |Point Library]  1.8m

417 42



.....

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 changes to ¥) ,as shown in
Figure 3.8-3, and then you can perform tilt survey.
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(communicatid; 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. outton, as
shown in Figure 3.9-6. Then a pop-up prompt will pop up to
iIndicate 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.



Click the icon{@}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.

d

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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[@p1 2562960967 441716.320 17.074 N >

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.

e Points Database [v] 4 & ‘EE}EIED Pjﬂ:":']"f;l x ji: I
Point Library it Point Library Stakeout point =
S ;: :l. W < g Fill t e
. e F A
Cl = Input name or code Q = A
== 53.325m 78.503m 0.728m
Name North East Height Name North East Height

[@p2 2562936.491 441707.220 16931 N [@p2 2562936.491 441707.220 16931 N

p3 2562917758 441787.826 17.334 N [@r3 2562917758 441787826 17.334 N s

fp4 2563014.288 441794.819 18121 N E‘ (2 Edit 21 N S Fpmm
[@r5 2563103.008 441789162 19.354 N B & i T *p10 _Distancé:94.90m
:I_pé 2563154.803 441670117 19.385 N 1 — '

p7 | 2563148178 441558.261 19.432 N Fei 2 N

p8 2563064214 441632112 18.656 N. [ et " Enisie !;1

;ﬂ P9 | 2563061.444 441676.895 18.892 N [Br9 2563061.444 441676.895 18.892 N i'-"‘*-”'l
[@r10 2563003172 441718.554 18.248 N [@p10 2563003172 441718.554 18.248 N =8
o1 |2563014.289 441794.820 18129 N [@p11 2563014.289 441794.820 18129 N O

Figure 3.10-1 Figure 3.10-2 Figure 3.10-3
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€ Display Information

FIXED HGDDLT il | Aagh 543 .
" L
& ‘r‘-GE‘ V:0.013 ﬁ i W \aa I

Infermation

Topo Point o Toolbars

Name [ Stakeout point

0.001m 0.004m 1.799m

Code [ None

Prompt [ 1
Range(m)

Automatic Stakeout Latest Point | Add Stake Point

Automatically marked as staked i ;

points b S Name p2
Stakeout range
error(m)
Display
Information
Stakeout
reference

Type Coordinate

[ Name North

| North(EW.N,S) East

|
[ 0.02 ot Coordinates | Local ]
|
J
|

Voice broadcast Height

CANCEL STAKEOUT

Figure 3.10-4 Figure 3.10-5 Figure 3.10-6

(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 (SP30), 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'_/?' to turn on the tilt survey function, as
shown in Figure 3.11-7. When turned on, the iconis |} .

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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FIXED 0.013 o S [ g FIXED H0.009 ¥ il 4 S3 FIXED H:0.012 Y

Communication : Communication _ i '

= - I AGET V:0.019 :: » V53 AGE1 "q.":f_‘l'.ﬂ'lﬂ'a i é AGET "u“ID.m.?ﬁ n 7 V:51 ﬁ
evice . F evice . -y _ 0 -
manufacturer ‘ Sphershu il manufacturer | i b N \ . S w < { ' ) W Cut |
Device Type | SP10 v Device Type | SP10 [~ | | ' ; '. £
: ‘ : 0.436dm  0.5588m 0.0270m
. - . . , 0.0022m 0.0102m  0.0333m

Cnmmunlcanmw Bluetooth v | Cummunlcatmq WIE] v ' et = ‘

Mode

Mode

Paired Devices W54256861000012 DC:BD:CC.C5:73:06
Z233156861025753 DEVECENT 78:44.FD:59:231
GZ_DEVECENT_YYS E4:BDBC:E9:6AFC
W54256861000012
. JZ-5620 68.77.DA69:92.C7
Search Devices
Z233246861038538 C4A64EASDTIF
233246861038538
DEVECENT_5G T8.44.FDx59:23.16
W 167007704
TR R kganmobileTest FEBC.21.10:ED:DD
W54306R861011456 logansoft_mobile_2 4G FEBC.21:10:ED:DD
x_hw 2CFD:A1.C9:69:B0
W54346861012653
W54306861011456 50:20:65 7T8:0E:3D
i

Figure 3.11-1 Figure 3.9-3 Figure 3.11-7 Figure 3.11-8 Figure 3.11-9
Poi “b s :5353?3%?’3;: sl 3.12 Localization
nt Library Stakeout point Point Libra Stakeout point : <

—— = ,npumam:_,de Q= VA R L Click [Project]->[Localization], as shown in Figure 3.12-1, you
North S can import control point parameters in various formats, or
[FPt1 25629248688 4417748683 24 m z | > — export control point data into files by third-party software. The
& et @ o high-precision position obtained by the software from the GNSS
SE— ; ; device is the latitude and longitude coordinates of satellite
& Delete @: Y positioning, but in actual project operations, the plane
& Share i Q coordinates on the ground are ultimately required for survey and
2 4" n @g application. If the customer has coordinates conversion
o | parameters, the coordinate system parameter values can be set
P ——" - p—— _ @ directly in the coord.ir.}ate sys?[em (details 2.3). If the customer
e o B L e does not have specific coordinate system parameters, but has
i sl bt 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.

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 3.12-5. 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
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the project and you can perform the surveying work normally.

Calculate Horizontal co . Known Coordinates

Mode + Elev co Import Stakeout point
Export O Y 8
g [ el Name North East Height

East | 441716.32 [71p10 | 2563003.172 441718.554 18.248 N;

Height | 17.074 7109 2563061444 441676.895 18.892 N

0 & P8 2563064214 441632112 18.656 N:

55;;‘“““‘*5 e v|| [Elp7 2563148178 441558.261 19432 | N

Latitude [ 23°09'53.95374"  pb 2563154.803 441670.117 [19.385 N

— [T3°25'52998276" o5 2563103.008 441789162 19.354 N

o (30495 | |p4 2563014.288 441794.819 18121 N

[Flp3 2562917758 441787.826 17334 N

Usa Horizontal Cantrol . p2 2562936.491 441707.220 | 16.931 N

[~ pl | 2562960.967 441716.320 17.074 N

Use Vertical Control

Figure 3.12-1 Figure 3.712-2 Figure 3.12-3
Y Localization . Localization Settings < GPS Parameters Report
Calculate Horizontal correction . Horizontal Ellipsoid Parameter e
Mode + Elev_correction Convert Method | correction + '- ~ Ellipsoid Name CGCS2000
.Nﬁ Name: - | Elev_correction Semimajor axis 6378137
. i, ‘_ e Horizontal - : 1/f 298.257 .
Horizont. .. © Vertical... : Horizontal _ =
: . o , correction " Projections Parameter P
Use Hori... . UseVert... Jse Adjustment
Model " : P
No 2 Name p2 Mr;‘.u:jeect s Gauss Kruger
' Vertical Control [ Automatic Selection ] : s
Horizont... 0 Vertical... 0 Central Meridian ET14°00 00
_ Horizontal - __False Northing o
Use Haori... Use Use Vert... Use P\CCUI'EC";«" Limit [ : J FEI{SE! Eastrng 500000
MNo. 3 MName p3 Vertical _ ~ Scale Factor 1
. 0 0 % Limit [ 0.1 I PI'GJEC'C!DH .
Horizont. .. Vertical... ccuracy Limi Height
Use Hori... Use Use Vert... Use Latitude of NO°00'00"
Origi n
?ta ndard Parallel NO°00'00"
itandard Parallel NO°00'00"
Four-Parameter/Horizontal Adjustment A
Translate e
_Northing ekl
Translate
: 13.664147
__Easting 1
_ Rotation 142 5":' 13. 3902
Scale 0.16061008075 ?84
Original
_ Northing 2562995, ?‘?342-_
Original Easting 441723457853 |
Local Offsets Fa
dXx C!
e 532
Figure 3.12-4 Figure 3.12-5 Figure 3.12-6



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 HE 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

D/

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 place the GNSS device at the location
of the known point. Click [9] to measure a new positioning point,
and calculate the deviation value. Click [Apply], 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

Base Point Calibration ) Known Point Coordinates

& Calibrate Point

& Calibrate Point

Known Point Coordinates

Marker Point Calibration

| 2563014.288

| 441794.819

2563014.288 |

| 441794.819 ]

dX 0
- > Height | 1821 Height 18.121 |
dH 0
Latitude Latitude
Longitude 113 Longitude 113
Altitude 56 Altitude 30
Antenna 0Om,Height to phase Result
Parameters center
Shift dX 91.595 |
Shift dX 75 271 Shift dY 19.534 |
Shift dY 49913 Shift dZ ~12.073 ]
Shift dZ -38.503
Figure 3.13-1 Figure 3.13-2 Figure 3.13-3
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’ - ; g ; 't Libra Stake Qperation Point Libran Stakeout point Name P15 ]
Click [Project]-> [ Points Database], as shown in Figure 3.14- 1. | P S & = | Popsytps | inputpon 7]
Here you can view and manage the point data in the project, name  Nortn East NN [RRINp—— oo [ Local Coordinate ]
: . s — . 2 . mpm 2563014.288 441794.8 Eﬁgdsigfj N N: 2563014.288 code: North
including adding, editing, deleting, and importing. D815 BN wxrros o Vaconaon | | 54734828 Solution stae

. ' ] Sort L =

: y . . Kl p12 | 2563014.288 441794.8. N Ry Height ]

Click the upper right corner == , as shown in Figure 3.14-2 , to B B oo [N | noseaoezsr cose = : =
5 ; ; " . o | E: 441794.822 Solution Status: ~
switch the display style of point information. P | (171055 B | High: 16342 Photo And Sketch

" p9 2563061.444 441676.895 18.892 N

p12 'Survey point

Click [Add], as shown in Figure 3.14-3, to manually enter the [Edpo [2565068218) 41652112 fIBGBEIN | N: 2563014288 code: |
[Zlp7 | 2563148178 441558.261 19432 N ﬁ'éi‘.fﬁ%‘?j f;;l:ﬁ';;‘u?;ig”;
point name, code and corresponding coordinates; [Fps 2563154803 aateror7 19385 N
~.p5 12563103.008 441789.162 19.354 N z: ZL:;:L;’EE;HIJ sk
Click [Import], as shown in Figure 3.14-4, select the file format of [ps 2563014288 aarroasio 18121 N E: 4179452 Solution Status:
. . 4 | p3 | 2562917758 441787.826 17.334 N _
the point data to be imported, and then select the data file to T e e
complete the data import. B [soamoser wroo o ez

Select the coordinate point and click [Edit], as shown in Figure i

3.14-5, you can edit and modify the name and code of the Figure 3.14-1 Figure 3.14-2 Figure 3.14-3
coordinate point;

| m ::' 0 rf F ‘ I.":"‘ |_’I-_'| | n 1 S E' -:H_ e l:' ds5e {:-'_-I r'ltr_l [)e 1' abase

Click the upper right corner , @as shown in Figure 3.14-6 , to FieFormat [ Cassformatldad v ] Fointlibary  Stakeout point PotLibrary. Staksout pole

[Namel,[Code], [East] [North] [Height]

f| ‘ter ‘[he p0|nt type Propertv tvpe | Input point i‘

S =
Input name or code Q ? = Input name or code Q i =

East Height North East Height

Cass format(.dat)

[ ' : : | . 14.288 441794.823 16.340 N [[p14 2563014.288 441794.823 16.340 N
Click the upper right corner [E and an operation pop-up will Geodetic coordinates i
format(.csvldatltxt) 441794.822 16.342 N upﬁ 2563014.287 441794.822 16.342 N
appear, as shown in Figure 3.14-1. You can perform batch Local Coordinatel csvidatiox 2563014.288 441794.820 16336 N [Jp12 2563014288 441794.820 16,336 N
; i . g : : Spatial coordinates(.csvidatltxt) Elpl 7 Edit 9 N [Elp11 |2563014.289 441794.820 18129 N
deletion, data statistics, sorting and other functions as needed. = . g .
; : d AutoCAD format(.dxf) B3Pl ® Details 8 N Point Type Filter
GoogleEarth kml file P‘- P Stakeout N Suvey palnt
format(.kml) ot - -':
GoogleEarth kmz file & Delete - Contiol poiri
format({.kmz) Fﬁ 2 N
NETCAD format(.ncn) [1p6 2563154.803 441670117 19.385 N Input point
PXY file(.pxy) "1p5 2563103.008 441789162 19.354 N i 5 Al
Carlson coordinate file(.crd) " |p4 2563014.288 441794.819 18121 N
Base Point
[71p3  2562917.758 441787.826 17.334 N TS o
"1p2 2562936.491 441707.220 16931 N CAD point

o i e = thm OK
Format Manager OK IMPORT EXPORT ADD

Figure 3.14-4 Figure 3.14-5 Figure 3.14-6
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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 3 User-defined format

Select data file | test.SDA hd J ¥ Survey point data format(.csv) 1 test
7] | Field delimiter: Extension name: dat
Expﬂrt RDad CrDSE_S‘ECtI{}n o SUI"'FE“"I' Dﬂiﬂt data fﬂrlﬂat[.}(lﬁ} [NﬂmE}[LatitUdE}[LﬂngimdE].[n‘ﬁuttitUdE].[N

File Format

Survey point data ‘

format(.csv) ¥ Cass format(.dat)

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

[North],[East] [Height],[Antenna Height] [Original il scal Coordiratal.dat)
Latitude],[Original Longitude], [Original Altitude],

[Station Correction x],[Station Correction yl,[Station

Correction hl,[Solution Status],[Used satellites], « Geodetic coordinates format(.dat)
[Tracked satellites], [PDOF],[HRMS], [VRMS], [AGE],

[Local timel [UTC time] [Base ID],[Base Latitude] [Base

Longitude],[Base Altitude] [Base_Distancel,[Inclination | AutoCAD format(.dxf)

correction], [Pitch], [Rolll,[Yaw],[Target] [Mileagel,

[Offset] [Elevation diff.] s ;
| GoogleEarth km file format(.kml)

Angle format | dd’°mm’ss.ssss” |

| GoogleEarth kmz file format{.kmz)
| Track file format(.gpx)

| DOL file format(.csv)

| DOL file format{.html)
| NETCAD format(.ncn)
| PXY filel.pxy)

Carlson coordinate file(.crd)

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.

o

Details

Basic Information

Working Mode Rover
Device Serial no W53526864000005
Firmware T86-FMW3.1.480.2312.1
Version 848
Curre::rt Phone Internet
DatalLink

Battery Power 60%
Expiry date 20240125
IMEI 865818051847373

I

Satellites System

Enable GPS Enable
__Enable BEIDOU Enable

Enable

GLONASS Enable

Enable GALILEO Enable

Antenna Parameters

I

Antenna Type T86-K5T10
Radius Omm
SHMP Offset Omm
L1 Offset Omm
L2 Offset Omm

Figure 3.716

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



L Device Activation

Activation Information

Device Serial no | 232366B61004969 J

Registration [ 0240221 I
Date e

Enter activation code

1
-

il
1 2 3 A B
4 5 6 C D
7 8 9 E F

0 s Back

Device Activation

Figure 4.7

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

b3

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 & Software registration

Activation information

-
;|

Enter activation code

Activation ID |SFC4DEDBD€'C?4CBE ] .
Enter activation code X

Expiry date l2ﬂ24-2-28 ‘

SphereFix V0.0.20231212.1621 alpha 1 2 3 A 5}
Copy ID ID QR code - L A J

-
L

4 5 6 = D
Software expiration date: 2024-2-28 ; .
EEJht-':r'EFIJTL N:—Ni@]at.iﬁn Co., Ltd 7 g 9 E F
contact@spherefixgnss.com , !
www.spherefixgnss.com '
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)

Figure 4.2-1 Figure 4.2-2 Figure 4.2-3

SP30Pro is equipped with a SWatt digital radio that supports
integrated transmission and reception. Users can choose three
power levels: low power (TW), medium power (2W), and high
power (SW).

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 10 radio protocols,
which you can adjust it according to your needs.

[ TRIMTALK-9600

4

TRIMTALK-4800

TRIMTALK-9600
TRIMMK3-19200
SOUTH-9600
SOUTH-19200
TRANSEOT-9600
SATEL-9600
SATEL-19200
HITARGET-9600

. HITARGET-19200

5.2 Default Channel Frequency

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

10 464.375
i 465.375
12 466.375
13 463.875
14 464.8735
13 465.875
16 466.875

modification.
Aisle Frequency/MHz
1 463.125
2 464.125
% 465.125
4 466.125
9 463.625
6 464.625
J 465.625
8 466.625
9 463.375
69
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6.Specifications

HARDWARE SYSTEM i ARM Cortex-A7

0S Linux .~ Support Image Surveying
ePs LIC/ALICLPY), L2 LS i §ooeslz e :
' GLONASS - 11,12,13 i |  FocalDistance:327mm
ss B1,820,831,81C,820.820 | supportPPPE2b SYSTEM | IS Comera mperwrertze
 GALLEO | E1,E5aESE6 ' Support PPP-E6 | . Pixek1920*100
. QzSS 11,1215 ' Support SBAS | . Angleof view:83*72*51
' SBAS Ty Dlstortlun-cOSf _____________________________________________________
b4 [Requires atest . Foweringeator B Showpowerstatus
AR b  firmware support NDICATOR | Sitellteindicator | Showpositionstatus |
O ™ T R . Bluetooth Indicator | Lights up when Bluetoothis connected |
' Dataformat J;”}(;M'E'Albi"aé """"""""""""""""""""""""" | e oK Indicator A . ...
 Correction/ OProtocol | RTCM3X |  Battey | 74v,10000mAR _iTBD
 Dataupdate frequency | 20Hz BATTERY | BotteryFndurance [EEEEIENT NeEEmie s = = iha Sl TED
S T T R | : . Support USB PD 12v/2A, USB DCP 5V/3A
E:T;Et;;m ﬂlzs I L. S E--_S_L_';.g?_r!flf!?rﬂa_'_tﬁﬂﬁe_t?_@?E'y_?:?f!‘if_f?fé_________________,f _________
"""""""""" . Working Temperature ; 20C~+60°C ==~~~ |
322:((::::)) . . :Z:ZZ:E: ;j:, zz::z: :Ez: e ENVIRONMENTE 2:2:5 : Temperﬁture " i:;;:az?;i -. 5rn erDWIth pole at ronm temperature """
. RTKRMS) . Horizontal: +(8mm+1ppm); Vertical: +(15mm+1ppm) : Protection . Cwmes
POSITIONING Time Accuracy®Ms) _§ 20ms S | Material . Magenesium alloy main body +ABS/PC plastic top cover:
ACCTRAGT | static Accuracy(RMS)  (SHIGRESAIES 2 Smnt0 Sppm) i PHYSICAL | Dimension(mm) o1457%936
D e il O . W | - Weight(g) 1000 - TBD
. Speed Accuracy(RMS) 0.03m/s 5
Tilt compensation | -:2cm S A Manufacturers may update parameters at any time, please refer to the latest product information.
. Accuracy (within 60°) 5
~ iBluetooth ' BR+EDR#BLE - B
WER ematbgm
| LTEFDD: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 !
i - GSM:B2/3/518 -
.T'r-a.nsceivér.éféfion- Frequency41 0~470MH2
' Data Radio '~ Power: TW/2W/5W  Air baud rate: 9600, 19200bps |
g . Protocol: TRIMTALK, TRIMMK3, SOUTH,TRANSEOT |
 Storage 28 ;
! supportARrealscenestakeout :
e sl . SensorSize:1/28inch ;
| . Aperture:f/25
e - Pixe:10207080
| Angle of view: 69.3°+3° ;
i B SR
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Frequencies and Emission Power for the Bluetooth/

Wi-Fi/LTE/WCDAMA/GSM

EDR

44 ChannelList

Frequency Frequency Frequency Frequency

CH (MHz) CH (MHz) CH (MH2) CH (MH2)

0 2402 1 2403 2 2404 3 2405
4 2406 5 2407 6 2408 7 2409

8 2410 £ 2411 10 2412 1 2413
12 2414 13 2415 14 2416 15 2417
16 2418 17 2419 18 2420 19 2421
20 2422 21 2423 22 2424 23 2425
24 2426 25 2427 26 2428 27 2429
28 2430 29 2431 30 2432 31 2433
32 2434 33 2435 34 2436 35 2437
36 2438 37 2439 38 2440 39 2441
40 2442 41 2443 42 2444 43 2445
44 2446 45 2447 46 2448 47 2449
48 2450 49 2451 50 2452 51 2453
52 2454 53 2455 54 2456 55 2457
56 2458 57 2459 58 2460 59 2461
60 2462 61 2463 62 2464 63 2465
64 2466 65 2467 66 2468 67 2469
68 2470 69 2471 70 2472 & 2473
72 2474 73 2475 74 2476 75 2477
76 2478 77 2479 78 2480 79 /

45 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst data were recorded and reported.

Test mode Low channel Middle channel High channel
Transmitting
2402MHz 2441MHz 2480MHz
(GFSKM/4DQPSK/8DPSK)
Receiving
2402MHz 2441 MHz 2480MHz
(GFSKM/4DQPSK/8DPSK)

69

6.4 Test Result

Test conditions EIRP (dBm)
Modulation
(Temperature) Hopping mode
Normal 5.61
GFSK Lower 5.64
Upper 5.59
Normal 4.67
m/4DQPSK Lower 422
Upper 4.46
Normal 5.79
8DPSK Lower 5.71
Upper 55
Limit £100mW (20dBm)
Remark: P=A + G + Y,G=1dBi,x=100%
Remark: This Report only show the test plots of the worst case.
4.4 Channel List
CH Frequency CH Frequency CH Frequency CH Frequency
No. (MH2) No. (MHz) No. (MH2) No. (MH2)
0 2402 1 2404 2 2406 3 2408
4 2410 5 2412 6 2414 7 2416
8 2418 9 2420 10 2422 11 2424
12 2426 13 2428 14 2430 15 2432
16 2434 17 2436 18 2438 19 2440
20 2442 21 2444 22 2446 23 2448
24 2450 25 2452 26 2454 27 2456
28 2458 29 2460 30 2462 31 2464
32 2466 33 2468 34 2470 35 2472
36 2474 37 2476 38 2478 39 2480
45 Test Mode
All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst data were recorded and reported.
Test mode Low channel Middle channel High channel
Transmitting(GFSK) 2402MHz 2440MHz 2480MHz
Receiving(GF SK) 2402MHz 2440MHz 2480MHz




6.4 Test Result

Tt commt EIRP (dBm)
c ons
Modulation (Temperature) Low Middle High
Channel Channel Channel
Normal -3.83 -3.09 -249
GFSK Low -3.85 -3.26 -2.68
High -3.93 -3.14 -2.58
Limit <100mW (20dBm)
Remark: P=A + G + Y,G=1dBi, x=100%
Remark: This Report only show the test plots of the worst case.
44 Channel List
CH Frequency CH Frequency CH Frequency CH Frequency
(MHz) (MHz) (MHz) (MH2)
1 2412 2 2417 3 2422 4 2427
5 2432 6 2437 7 2442 8 2447
9 2452 10 2457 11 2462 12 2467
13 2472
45 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst data were recorded and reported.

Test mode Low channel Middle channel High channel
Transmitting(802.11b/g/n20) 2412MHz 2442MHz 2472MHz
Transmitting(802.11n40) 2422MHz 2442MHz 2462MHz
Receiving(802.11bl/g/n20) 2412MHz 2442MHz 2472MHz
Receiving(802.11n40) 2422MHz 2442MHz 2462MHz
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6.4 TestResult

= | m
Modulation Test conditions - .:I::Io )
(Temperature) w hann
Channel Channel Hgh G ol
Normal 13.35 12.74 13.18
802.11b Lower 13.11 12.74 12.41
Upper 12.36 11.89 12.40
Normal 13.19 12.72 13.09
802.11g Lower 1273 12.35 12.68
Upper 12.70 1149 12.59
Normal 13.26 12.86 13.54
802.11n(HT20) Lower 12.51 12.71 12.89
Upper 12.05 1258 12.01
Normal 12.35 12.35 12.90
802.11n(HT40) Lower 12.32 11.89 12.15
Upper 11.55 11.05 11.34
Limit <100mW (20dBm)
Remark:P=A+ G +Y, G=1dBi, x=100%
4 4 Channel List
N/A
4.5 Test Mode
All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst data were recorded and reported.
Frequency of
Test Mode Test Bandwidth Number | Frequency of | Number | ownlink(MH
Frequency (MHz) [uy Uplink(MH2) [DL) .
5 18025 1922.5 25 21125
FDD band 1 10 18050 1925 50 2115
koW Range 15 18075 | 1927.6 75 21175
X 20 18100 1930 100 2120
1920 - 1980 MHz | Mid Range 5/10/15/20 18300 1950 300 2140
5 18575 1977.5 575 2167 .5
RX 10 18550 1975 550 2165
2110—2170 MHz | THON Range 15 18525 1972.5 525 21625
20 18500 1970 500 2160
Frequency of
Test Mode Test Bandwidth Number | Frequency of | Number Downlink(MH
Frequency (MHz) [ud Uplink(MHz) [DL) 2)
1.4 19207 1710.7 1207 1805.7
3 19215 1711.5 1215 1806.5
5 19225 1712.5 1225 1807.5
FDDband3 | -OWRange 10 19250 1715 1250 1810
15 19275 1717.5 1275 1812.5
X 20 19300 1720 1300 1815
1710 - 1785 MHz | Mid Range | 1.4/3¥510/15/20 | 19575 1747.5 1575 18425
1.4 19943 1784.3 1943 1879.3
RX 3 19935 1783.5 1935 1878.5
1805 - 1880 MHz 5 19925 1782.8 1925 1877.5
HigA Renge 10 19900 1780 1900 1875
15 19875 1777.5 1875 1872.5
20 19850 1775 1850 1870

/2



Test Mode Test Bandwidth Number | Frequency of | Number DFreqlﬁ:L%ﬂ
Frequency (MHz) UL Uplink(MHz) | [DL] 2)
5 20775 2502.5 2775 26225
FDD band 7 10 20800 2505 2800 2625
Low Range 15 20825 2507 5 2825 26275
TX 20 20850 2510 2850 2630
2500 — 2570 MHz | Mid Range 5/10/15/20 21100 2535 3100 2655
5 21425 2567.5 3425 26875
RX 10 21400 2565 3400 2685
2620 — 2690 MHz | T1oh Range 15 21375 2562.5 3375 26825
20 21350 2560 3350 2680
A Test Bandwidth | Number | Frequency of | Number Dme“ﬂ
Frequency (MHz) (Ul Uplink(MHz) [DL) 2)
14 21457 880.7 3457 9257
FDD band 8 3 21465 8815 3465 926.5
LoWRange 5 21475 882 5 3475 927 .5
X 10 21500 885 3500 930
880 - 915 MHz | Mid Range 1.4/3/5/10 21625 897 5 3625 042 5
14 21793 9143 3793 959 3
RX 3 21785 9135 3785 958.5
9265 - 960 MHz | oh Range 5 21775 9125 3775 957.5
10 21750 910 3750 955
Frequency of
Test Mode Test Bandwidth Number | Frequency of | Number link(MH
Frequency (MH2) Uy | UplinkgMHz) | oo | Pown =
5 24175 8345 8175 703.5
FDD band 20 10 24200 837 6200 706
Low Range 15 24225 8395 6225 798.5
X 20 24250 842 6250 801
832 -862MHz | Mid Range 510/15/20 24300 847 6300 806
5 24425 8595 6425 818.5
RX 10 24400 857 6400 816
701 —821 MHz | Tigh Range 15 24375 8545 6375 813.5
20 24350 852 6350 811
Test Mode Test Bandwidth Number | Frequency of | Number gmmﬂ
Frequency (MHz) (UL Uplink(MHz) [DL] 2)
FDD band 28 5 27385 702.5 9385 775.5
Low Range 10 27410 723 9410 778
T Mid Range 5110 27510 733 9510 788
703 — 748 MHz 5 27635 7455 9635 800.5
RX High Range
o Y 10 27610 743 9610 798

Test Number | Frequency
Test Mode Frequency B‘"m’;)d"‘ [ULand | (UL and DL)
ID ( DL] (MHz)
5 37775 25725
e 10 37800 2575
FDD band 38 Range 15 37825 25775
- 20 37850 2580
2570-2620 MHz | MidRange |  5/10/15/20 38000 2505
5 38225 26175
RX
2570 - 2620 MHz High 10 38200 2615
Range 15 38175 26125
20 38150 2610
e L& - Bandwidth | Number | Frequency of
' 2y (MH2) UL | Uplink(MHz)
5 38675 2302.5
LTE band 40 10 38700 2305
Low R
e 15 38725 23075
X 20 38750 2310
2300 -2340 MHZ | \yiq Range &/10/15/20 39150 2350
- 5 30625 2307 .5
10 39600 2305
2300 - 2340 MHz | High Range 15 39575 2300 §
20 39550 2390

3G

4 4 Channel List

N/A
4 5 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst data were recorded and reported.

RF Channel
Vest Mede T Low(L) Middie(M) High(H)
Tx Channel 9613 | Channel 9750 | Channel 9887
prie (1920 MHz ~1980 MHz) 1922 6MHz 1950.0 MHz 1977 4 MHz
- Rx Channel 10563 | Channel 10700 | Channel 10837
(2110 MHz ~2170 MHz) 2112.6 MHz 2140.0 MHz 2167 AMHz
Tx Channel 2713 Channel 2788 Channel 2862
WCDMA (880 MHz ~915 MHz) 882 6MHz 897.6MHz 912.4MHz
(FOD hensd VI Rx Channel 2038 | Channel 3013 | _Channel 3087
(925 MHz ~960 MHz) 927 . 6MHz 942 6MHz 957 .4MHz
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6.5Measurement Record

Operating Band | Test Conditions | Test Channel m LimitdBm) | Result
LCH 22 91 24(+17/-37) | Pass

, TNVN MCH 22.96 24(+1.71-37) | Pass
HCH 22.98 24(+1.71-37) | Pass

| LCH 22.85 24(+17/-37) | Pass
TLVL MCH 22 91 24(+17/-37) | Pass

, HCH 22,97 24(+1.7/1-37) | Pass
LCH 22.90 24(+1.71-37) | Pass

|  Bana TLVH MCH 22.95 24(+1.7/1-37) | Pass
HCH 2294 24(+1.7/-3.7) Pass

| LCH 22 81 24(+17/-37) | Pass
THVL MCH 22.82 24(+1.71-37) | Pass

. HCH 22.91 24(+17/-37) | Pass
LCH 2274 24(+1.7/1-37) | Pass

| THVH MCH 22.86 24(+17/-37) | Pass
HCH 22.82 24(+171-37) | Pass

Operating Band | Test Conditions | Test Channel Measurement LimitdBm) | Result
, LCH 22,67 24(+1.71-37) | Pass
TNVN MCH 22 85 24(+1.7/-3.7) Pass

| HCH 23.09 24(+1.7/1-37) | Pass
LCH 22.48 24(+1.7/-37) | Pass

, TLVL MCH 22.76 24(+1.71-37) | Pass
HCH 22.90 24(+17/-37) | Pass

, LCH 2254 24(+1.71-37) | Pass
Band VIl TLVH MCH 272 24(+1.7/1-37) | Pass

| HCH 23.07 24(+1.7/1-3.7) Pass
LCH 22 64 24(+17/-37) | Pass

THVL MCH 22 84 24(+17/-37) | Pass

' HCH 23.07 24(+17/-37) | Pass
LCH 22 61 24+17/-37) | Pass

' THVH MCH 22 81 24(+17/1-37) | Pass
HCH 23.06  24(+17/37) | Pass

Fis

11.5Measurement Record

Operating Band | Test Conditions | Test Channel w LimitdBm) | Result |
LCH -56.056 -49 Pass
TNVN MCH -55.41 -49 Pass
HCH -55.48 -49 Pass
LCH -56.11 -49 Pass
TLVL MCH -55.52 -49 Pass
HCH -55.51 -49 Pass
LCH -56.07 -49 Pass
Band | TLVH MCH -55.57 -49 Pass
HCH -55.65 -49 Pass
LCH -56.22 -49 Pass
THVL MCH -55.50 -49 Pass
HCH -55.64 -49 Pass
LCH -56.23 -49 Pass
THVH MCH -55.60 -49 Pass
HCH -55.49 -49 Pass
Operating Band | Test Conditions | Test Channel Limit(dBm) Result
LCH .57 54 49 Pass
TNVN MCH -57.79 -49 Pass
HCH -57.71 -49 Pass
LCH -57.58 -49 Pass
TLVL MCH -57.83 -49 Pass
HCH -57.87 -49 Pass
LCH 5757 -49 Pass
Band VIII TLVH MCH -57.86 -49 Pass
HCH -57.83 -49 Pass
LCH -57 .62 -49 Pass
THVL MCH -57.84 -49 Pass
HCH -57.74 -49 Pass
LCH -57.59 -49 Pass
THVH MCH -57 .91 -49 Pass
HCH -57.78 -49 Pass
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2G

4 4 Channel List

N/A

4 5 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst data were recorded and reported.

RF Channel
Test Mode Tx/Rx
Low(L) Middle(M) High(H)
Tx Channel 975 Channel 37 Channel 124
(880 MHz ~915 MHz) 880.2MHz 897 4MHz 914 8MHz
E-GSM900
Rx Channel 975 Channel 62 Channel 124
(925 MHz ~960 MHz) 925 2MHz 947 4MHz 959 8MHz
Tx Channel 512 Channel 700 Channel 885
2, (1710 MHz ~1785 MHz) 1710 2MHz 1747 8MHz 1784 8MHz
Rx Channel 513 Channel 698 Channel 884
(1805 MHz ~1880 MHz) 1805.4MHz 1842 4MHz 1879 6MHz

10.4Test Procedure

I

a) Measurement of normal burst transmitter output power.
-The SS takes power measurement samples evenly distributed over the duration of one burst with a
sampling rate of at least 2/T, where T is the bit duration. The samples are identified in time with
respect to the modulation on the burst. The SS identifies the centre of the useful 147 transmitted
bits, i.e. the transition from bit 13 to bit 14 of the mid amble, as the timing reference.
- The transmitter output power is calculated as the average of the samples over the 147 useful bits.
This is also used as the 0 dB reference for the powerftime template.
b) Measurement of normal burst timing delay.
- The burst timing delay is the difference in time between the timing reference identified in a) and
the corresponding transition in the burst received by the MS immediately prior to the MS transmit
burst sampled.
¢) Measurement of normal burst powerftime relationship.
- The array of power samples measured in a) are referenced in time to the centre of the useful
transmitted bits and in power to the 0 dB reference, both identified in a).
d) Steps a) to c) are repeated with the MS commanded to operate on each of the power control levels
defined, even those not supported by the MS.
€) The SS commands the MS to the maximum power control level supported by the MS and steps a) to
c)are repeated for ARFCN in the Low and High ranges.
f) Measurement of access burst transmitter output power.
- The SS causes the MS to generate an Access Burst on an ARFCN in the Mid ARFCN range, this
could be either by a handover procedure or a new request for radio resource. In the case of a
handover procedure the Power Level indicated in the HANDOVER COMMAND message is the
maximum power control level supported by the MS. In the case of an Access Burst the MS shall
use the Power Level indicated in the MS_TXPWR_MAX_CCH parameter. If the power class of
the MS is DCS 1 800 Class 3, the MS shall also use the POWER_OFFSET parameter.

- The SS takes power measurement samples evenly distributed over the duration of the access
burst as described in a). However, in this case the SS identifies the centre of the useful bits of the
burst by identifying the transition from the last bit of the synch sequence. The centre of the burst is
then five data bits prior to this point and is used as the timing reference.

- The transmitter output power is calculated as the average of the samples over the 87 useful bits of
the burst. This is also used as the 0 dB reference for the powerftime template.

g) Measurement of access burst timing delay.

- The burst timing delay is the difference in time between the timing reference identified in f) and
the MS received data on the common control channel.

h) Measurement of access burst powerftime relationship.
- The array of power samples measured in f) are referenced in time to the centre of the useful

transmitted bits and in power to the 0 dB reference, both identified in f).

HANDOVER COMMAND with power control level set to 10 or it changes the System Information
elements MS_TXPWR_MAX_CCH and for DCS 1 800 the POWER_OFFSET on the serving cell BCCH
in order to limit the MS transmit power on the Access Burst to power control level 10 (+23 dBm for GSM
400, GSM 700, GSM 850, and GSM 900 or +10 dBm for DCS 1 800 and PCS 1 900) and then steps f) to
h) are repeated.

) Steps a) to i) are repeated under extreme test conditions (annex 1, TC2.2) except that the repeats at
step d) are only performed for power control level 10 and the minimum power control level of the MS.

10.5Measurement Record

11.47Test Procedure

a) In steps b) to h) the FT is equal to the hop pattern ARFCN in the Mid ARFCN range.

b) The other settings of the spectrum analyzer are set as follows:

- Zero frequency scan;

- Resolution bandwidth: 30 kHz;

- Video bandwidth: 30 kHz;

- Video averaging: may be used, depending on the implementation of the test.

The video signal of the spectrum analyzer is "gated" such that the spectrum generated by at least 40 of
the bits 87 to 132 of the burst is the only spectrum measured. This gating may be analogue or
numerical dependent upon the design of the spectrum analyzer. Only measurements during transmitted
bursts on the nominal carrier of the measurement are included. The spectrum analyzer averages over
the gated period and over 200 or 50 such bursts, using numerical and/or video averaging.

The MS is commanded to its maximum power control level

c) By tuning the spectrum analyzer centre frequency to the measurement frequencies the power level is

measured over 50 bursts at all multiples of 30 kHz offset from FT to < 1 800 kHz.

d) The resolution and video bandwidth on the spectrum analyzer are adjusted to 100 kHz and the

measurements are made at the following frequencies:

- on every ARFCN from 1 800 kHz offset from the carrier to the edge of the relevant transmit band for

each measurement over 50 bursts;

- at 200 kHz intervals over the 2 MHz either side of the relevant transmit band for each measurement
over 50 bursts.

e) The MS is commanded to its minimum power control level. The spectrum analyzer is set again as in b).

f) By tuning the spectrum analyzer centre frequency to the measurement frequencies the power level is

measured over 200 bursts at the following frequencies:

FT,

FT + 100 kHz FT - 100 kHz;

FT + 200 kHz FT - 200 kHz;

FT + 250 kHz FT - 250 kHz;

FT+200kHz*NFT -200 kHz * N;
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where N=2, 3,4, 5 6, 7, and 8; and FT = RF channel nominal centre frequency.

- Zero frequency scan;

- Resolution bandwidth: 30 kHz;

- Video bandwidth: 100 kHz;

- Peak hold.

The spectrum analyzer gating of the signal is switched off.

The MS is commanded to its maximum power control level.

h) By tuning the spectrum analyzer centre frequency to the measurement frequencies the power level is
measured at the following frequencies:

FT +400 kHz FT - 400 kHz;

FT + 600 kHz FT - 600 kHz;

FT+12MHz FT - 1,2 MHz;

FT+18 MHz FT - 1.8 MHz;

where FT = RF channel nominal centre frequency.

The duration of each measurement (at each frequency) will be such as to cover at least 10 burst

transmissions at FT.

i) Step h) is repeated for power control levels 7 and 11.

j) Steps b), ), g) and h) are repeated with FT equal to the hop pattern ARFCN in the Low ARFCN range

excepl that in step g) the MS is commanded to power control level 11 rather than maximum power.

k) Steps b), 1), g) and h) are repeated with FT equal to the hop pattern ARFCN in the High ARFCN range
except that in step g) the MS is commanded to power control level 11 rather than maximum power.

) Steps a) b) f) g) and h) are repeated under extreme test conditions (annex 1, TC2.2). except that at step
g) the MS is commanded to power control level 11.

11.5Measurement Record

N/A
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